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Piasecki 16H Compound V/STOL 



weight / master locknuts — a voi-shan idea 



For further details on the above, or any special requirements, 
write for Voi-Shan’s comprehensive weight/master catalog on 
your letterhead. 


VOI-SHAN MANUFACTURING COI 

A DIVISION OF VSI CORPORATION, 8463 Higuers Street, Culver Cit 


ACTION! 




IDEA: Create the world’s most wide-eyed radar antenna 


In the middle of that circle is the world's largest hemi- 
spheric radar lens. Its prime advantage: Continuous, 
horizon-to-horizon coverage and a full 360° scan ... a 
major improvement over parabolic antennas which can 
"see" in only one direction at any instant. Its purpose: 
To focus transmitted radar impulses bouncing off an 
attacking ICBM. 

Data provided by this antenna permitted computers to 
plot an intercept course for Nike Zeus, the Army's anti- 
missile missile system, which recently demonstrated the 
first successful intercept of an Atlas-boosted ICBM tar- 
get vehicle. 

This radar antenna measures 100 feet in diameter and 
contains tens of thousands of foamed plastic cubes em- 


bedded with metal particles. Yet for all its size and 
weight, the 1,800,000-pound lens and supporting struc- 
ture rotate with the precision of a fine watch. It was 
designed and developed by GAC— Goodyear Aircraft 
Corporation— part of the nationwide industrial team 
brought together by Bell Telephone Laboratories and 
Western Electric to develop the Army's Nike Zeus system. 
And radar structures are only one of GAC’s many capa- 
bilities. We can also help you with advanced systems and 
aerospace support equipment . . . electronic subsystems 
. . . lightweight structures ... or missile requirements. 
How? Write Goodyear Aircraft Corporation, Dept. 
914AX, Akron 15. Ohio, or Litchfield Park, Arizona. 


LAND, SEA, AIR OR | SPACE | . . .TALENT THAT BUILDS BETTER OEFENSE SYSTEMS 

good/^ear 

GOODYEAR AIRCRAFT CORPORATION 
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Tungsten and its alloys 
Tantalum and its alloys 
Molybdenum and its alloys 
Columbium and its alloys 
Nickel-base alloys 
Cobalt-base alloys 
Iron-base alloys 
Austenitic Stainless steels 
Precipitation-hardening Stainless steels 
Vanadium 
Beryllium 
Titanium and its alloys 
Hafnium 

Zirconium and its alloys 
Magnesium and its alloys 
Alloy steels 
Carbon steels 
Aluminum and its alloys 
Copper and its alloys 
Thorium and its alloys 
Uranium and its alloys 


GORDON 


WYMAN 


AEROSPACE CALENDAR 


Dec. 26-31-Space Physics Meeting, Ameri- 
can Rocket Society and American Assn, 
for Advancement of Science, Philadel- 
phia. Pa. 

Dec. 27— American Astronautical Society 
Symposium on Scientific Satcllites-Mission 
and Design, Franklin Hall. Philadelphia. 

Ian. 7-10— Millimeter and Submillimcter 
Conference, Institute of Radio Engineers. 
Cherry Plaza Hotel, Orlando. Fla. 

Jan. 13-i6— 15th Annual Convention, Heli- 
copter Assn, of America, Cabana Motor 
Hotel, Palo Alto, Calif. 

Jan. 14-18— Automotive Engineering Con- 
gress and Exposition. Society of Automo- 
tive Engineers, Cobo Hall, Detroit, Mich. 

Jan. 15-17— Ninth Annual Meeting, Ameri- 
can Astronautical Society. Statler Hilton 
Hotel, Los Angeles. Calif. 

Jan. 21-22-Annual Meeting, Assn, of Local 
Transport Airlines. National Aviation 
Club, Washington. D.C. 

Jan. 21-23— 31st Annual Meeting (including 
Wright Brothers Lecture), Institute of 
■space Sciences, Hotel Astor, New 


\ : 

irk, N. Y. 

Jan. 21-24— 43rd A 


Melt 


al Met 




tty. New York, N. Y. 


Jan. 22-24— Ninth National Sym| 
Reliability and Quality Control, Shera 
Palace Hotel. San Francisco, Calif. 

Jan. 28-Fifth Annual Army Aviation ( 
tract Services Symposium. Internati 
Inn, Washington. D. C. Sponsor: 
tional Aeronautical Services Assn. 

Jan. 30-Fcb. 1-Fourth Annual Solid 

(Continued on page 7) 



NEW! Solid State 

time/delay/relays 



...with traditional AGASTAT* reliability! 


Now available . . . solid state time/delay/relays with the accuracy essential 
for critical missile and computer applications! These new AGASTAT relays 
are the result of over 25 years' time delay engineering and manufacturing 
experience . . . specialized experience which has made AGASTAT the 
standard of reliability throughout industry. 

Advanced design combines specially selected semiconductors and other com- 
ponents in a "modular-sandwich” configuration. Result: the standard mod- 
ules mean flexibility, uniformity, and rapid delivery of "custom" produced 
prototypes. The solid state AGASTAT is hermetically sealed . . . resistant 
to vibration and shock. Special circuitry protects against input polarity- 
reversal, provides immunity to voltage transients and continuously modi- 
fied inputs. 

What are your requirements? These solid state relays are only ljfo" sq. . . . 
available in six standard types, with delay on pull-in or drop-out; timing 
ranges from milliseconds to hours, on pull-in or drop-out. Operation- 18-32 
vdc; -55c to 125c; load capacity to 5 amperes. Write Dept. SI-1 12 lor data 
sheet. Or ask for a quotation on your special application requirements. 

APACTAT TIM,NG instruments 

flUff O I ft I ELASTIC STOP NUT CORPORATION OF AMERICA 

ELIZABETH DIVISION ■ ELIZABETH. NEW JERSEY 
IN CANADA: esna Canada, ltd., 19 dower st.. Toronto is. Ontario. Canada 
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Here are some of the design features which have resulted in 
Reeves pedestals being selected for a number of current 


satellite and missile programs 

• Gearless, direct drive dc torque motors on all axes 

• Azimuth load bearing rated at 250,000 pounds 

• Can accommodate reflectors to 30 foot diameter in radomes 

• Tracking rates: 

From zero to 10 rpm in azimuth 

From zero to V 2 radian/second in elevation 

• 36-speed pancake synchros provide analog readout 
(5 second accuracy) 

• 17-bit encoders provide digital readout 

• Complete Servo instrumentation 



REEVES INSTRUMENT CORPORATION 

For your free copy of our new Catalog, describing the complete line of A Sobsidiory of Dynamic! Corporation of America 
Reeves Pedestals, write for data file 712. Roosevelt Field, Garden City, New York 
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(Continued from page 5) 
pellant Rocket Conference, American 
Rocket Society, Bellevue Stratford Hotel 
and The Franklin Institute, Philadelphia. 

Jan. 30-Fcb. 1-National Winter Conven- 
tion on Military Electronics, Institute of 
Radio Engineers, Ambassador Hotel, Los 
Angeles, Calif. 

Feb. 1— Fundamental Phenomena in the 
Material Sciences Symposium, Hotel Sher- 
aton Plaza. Boston," Mass. Sponsor: Ilikon 
Corp. 

Feb. 5-6— Symposium on Engineering for 
Major Scientific Programs, Georgia Insti- 
tute of Technology. Atlanta. Ga, 

Feb. 5-7— Advances in Metalworking Semi- 
nar. American Society of Tool and Manu- 
facturing Engineers. Park Sheraton Hotel, 
New York. N. Y. 

Feb. 6-7-59th Meeting. National Aerospace 
Standards Committee of the Aerospace 
Industries Assn,. Ambassador Hotel. Los 
Angeles. Calif. 

Feb. 11-15— Third International Symposium 
on Quantum Electronics, UNESCO 
Building, Paris, France. Sponsors: Inter- 
national Scientific Radio Union; Office of 
Naval Research: La Federation Nationalc 
Des Industries Electroniques. 

Feb. 12-13— Space Vehicle Thermal and At- 
mosphere Control Symposium, conducted 
by the Aeronautical Systems Division, 
Engineers Club. Dayton, Ohio. Sponsor: 
ASD’s Flight Accessories Laboratory. 

Feb. 15-Apr. H— International Aeronautics 
and Space Fair. Congresses and Compe- 
titions. Ibirapucra Park. Sao Paulo. Bra- 
zil. Sponsor: Santos Dumont Foundation. 

Feb. 20-22-1963 International Solid-State 
Circuits Conference, Philadelphia, Pa. 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical Engi- 
neers; University of Pennsylvania. 

Mar. 7-8— Propulsion Meeting. Institute of 
the Aerospace Sciences. Cleveland, Ohio. 

Mar. 11-13— Electric Propulsion Conference, 
American Rocket Society, Broadmoor 
Hotel, Colorado Springs, Colo. 

Mar. 18-20— Space Flight Testing Confer- 
ence, American Rocket Society and Insti- 
tute of the Aerospace Sciences, Cocoa 
Beach, Fla. 

Mar. 18-21-1963 Western Metal Exposi- 
tion and Congress. Pan-Pacific Audito- 
rium and Ambassador Hotel, Los An- 
geles. 

Mar. 19-21-Second Air Force-sponsored 
Symposium on Bionics, Biltmorc Hotel, 
Davton. Ohio. 

Mar. *25-28— International Convention, Insti- 
tute of Radio Engineers, Waldorf-Astoria 
and Coliseum. New York. N. Y. 

Apr. 1-3— Fourth Annual Structures and 
Materials Conference, American Rocket 
Society and Institute of the Aerospace 
Sciences, El Mirado Hotel, Palm Springs. 

Apr. 2-3-Eighth Annual Business Aircraft 
Safety Seminar. Flight Safety Founda- 
tion. Barbizon Plaza, New York, N. Y. 

Apr. 2-5— Spring Conference, Airport Oper- 
ators Council, Shoreham Hotel, Washing, 
ton, D.C. 

Apr. 10-11— Fourth Symposium on Engi- 
neering Aspects of Magnetohydrody- 
namics, University of California, Berkeley. 

(Continued on page 9) 


NEW TEKTRONIX 
□ UAL- BEAM 
OSCILLOSCOPE 


WITH SWEEP DELAY AND PLUG-IN VERSATILITY 



wSjjR The waveform display represents four time-related functions— two 
trace-intensified by use of delayed sweep and two expanded pre- 
sentations of these intensified portions. 

Four additional traces are available from this oscilloscope/plug-in combination. 
Sweep-delay characteristics include delay interval range of 1 psec to 50 sec, 
calibrated and continuously adjustable— with 0.5% incremental accuracy and 
wide-range, jitter-free magnification. 



Tektronix, Inc. 

P. O. BOX 5 OO ■ BEAVERTON. OREGON / Mitchell 4 0161 ■ TWX-S03 -291 -6805 ■ Cable: TEKTRONIX 
Tektronix Field Offices are located in principal cities throughout the United States. Please 
consult your Telephone Directory • Tektronix Canada Ltd: Field Offices in Montreal, Quebec • 
Toronto (Willowdale) Ontario .Tektronix International A.G.,Terrassenwe g t A. Zug, Switzerland 
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KNOW YOUR ALLOY STEELS . . . 



Cold-Finishing of Alloy Steel Bars: 
Grinding and Polishing 


Grinding and polishing of cold-drawn or 
turned alloy steel bars is the concluding 
discussion on the subject of cold-finishing. 
In the processes of turning and polishing, 
and grinding and polishing (both of 
which require removal of surface metal), 
the surface finish of the bars, as well as 
their dimensional accuracy and alignment, 
are improved. But the ultimate in quality 
of bright, smooth surface finish and accu- 
racy is produced by grinding and polish- 
ing of either cold-drawn bars or turned 
bars up to 4-in. diam, inclusive. 

GRINDING AND POLISHING 

Sizes up to and including 4-in. diam, are 
generally confined to centerless cylindrical 
grinders. Larger sizes are ground on cen- 
ters. A centerless grinder includes a grind- 
ing wheel, a regulating wheel for applying 
pressure against the bar, and a work-rest 
blade which both supports the bar and 
guides it between the wheel spacing. Auto- 
matic feed of the whole length of the bar 
is accomplished because the regulating 
wheel is set at an angle of inclination with 
respect to the grinding wheel, and thus 
within this system the bar rotates and 
feeds during grinding. The bar is then 
polished to a mirror-like finish by passing 
through straightening rolls. 


Both processes of turning and polishing, 
and grinding and polishing, are applicable 
to normalized, annealed, or heat-treated 
carbon and alloy bars. These operations 
do not materially affect the mechanical 
properties. For this reason, the end prod- 
uct can be machined unsymmetrically, 
with little or no tendency to warp. 

Technical Service. Bethlehem metallur- 
gists have given long study to specifications 
with respect to chemical composition, grain 
size, hardenability, and the machinability 
of cold- drawn alloy steel bars. If you would 
like additional information on cold-drawn 
products, or alloy steels, our metallurgists 
will gladly give you all possible help, 
without cost or obligation. 

When you need alloy steels, remember 
that Bethlehem offers the full range of 
AIS1 standard grades, as well as tool 
steels, special-analysis steels, and all hot- 
rolled carbon grades. 


This series of alloy steel advertise- 
ments is now available as a compact 
booklet, “Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Adver- 
tising Department, Bethlehem Steel 
Company, Bethlehem, Pa. 



...Versatility 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Extort Sola: Bethlehem St«l Export Corporation 

BETHLEHEM STEEL 


bethoehem 

steel 


AEROSPACE CALENDAR 

(Continued from page 7) 

Apr. 15-17— Hypersonic Ramjets Confer- 
ence, American Rocket Society and 
American Society of Mechanical Engi- 
neers, Naval Ordnance Laboratory, White 
Oak, Md. 

Apr. 17-19-International Nonlinear Mag- 
netics Conference, Shoreham Hotel, 
Washington, D.C. Sponsors: American 
Institute of Electrical Engineers; IRE. 

Apr. 17-19— Southwestern Conference and 
Electronic Show, Institute of Radio Engi- 
neers, Dallas Memorial Auditorium, Dal- 
las, Tex. 

Apr. 17-19— Technical Meeting: Nuclear 
Materials for Space Applications, Ameri- 
can Nuclear Society, Nctherland Hilton 
Hotel, Cincinnati, Ohio. 

Apr. 22-23-Annual Meeting, National 
Aeronautical Services Assn., Washing- 
ton, D. C. 

Apr. 22-24— Second Manned Space Flight 
Symposium, Institute of the Aerospace 
Sciences in cooperation with NASA and 
AFSC, Dallas, Tex. 

Apr. 22-24-Third Annual San Diego Sym- 
posium for Biomedical Engineering. Del 
Webb's Oceanhouse, San Diego, Calif. 

Apr. 24-26— Seventh Region Technical Con- 
ference. IRE. San Diego. Calif. 

Apr. 29-May 2— 22nd Annual National Con- 
ference, Socictv of Aeronautical Weight 
Engineers. Sheraton-Jefferson Hotel, St. 
Louis, Mo. 

Apr. 29-May 3-Annual Conference, Society 
of Photographic Scientists and Engineers, 


r Mote 


Allan 


Cosponsor: Army Research Office. 

May 1-3-1 9th Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D.C. 

May 2-Bioastronautics Conference, Ameri- 
can Rocket Socictv and Aerospace Medi- 
cal Assn.. Los Angeles, Calif. 

May 2-3— Fourth National Symposium on 
Human Factors in Electronics, Institute 
of Radio Engineers, Marriott Twin 
Bridges Mote’ " 


May 6-8- 


rospace Reliability and Main- 
rility Meeting. Institute of the Aero- 
, :e Sciences. Washington. D. C. 

May 7-9— Electronic Components Confer- 
ence, Institute of Radio Engineers, Mar- 
riott Twin Bridges Motel. Washington. 
May 13-15— National Aerospace Electroi ' 


Confer 




Davton. Ohio. 

May 15-17— Connecticut General Flight 
Forum's Second National Symposium on 
Air Transportation, Hartford, Conn. 

May 20-22-National Symposium on Micro- 
wave Theory and Techniques, Institute of 
Radio Engineers. Miramar Hotel, Santa 
Monica. Calif. 

May 20-22— National Telemetering Confer- 
ence, Hilton Hotel, Albuquerque, N. M. 

May 21-23— Spring Joint Computer Confer- 
ence, American Federation of Informa- 
tion Processing Societies, Cobo Hall, 
Detroit, Mich. 

May 27-28— Seventh National Conference 
on Product Engineering & Production, 
Institute of Radio Engineers, Continental 
Hotel. Cambridge, Mass. 

June 7-16— 25th French International Air 
Show, Lc Bourgct, Paris, Fiance. 



duct couplings 


If your concern includes the reliability of pneumatic duct couplings in 
aerospace applications, take a look at the Janitrol line. Janitrol bleed 
air couplings have industry-wide acceptance because they provide vir- 
tually 100% sealing with low nut torque: lower stresses mean higher 
reliability. Absolutely no gaskets are required. For the ultimate in safety 
specify Dubl-Lock® couplings that seal even if the bolt is disconnected. 
Janitrol clamps, flanges, duct supports and other hardware are used in 
the 707, 880, 990, DC-8, F-105D, F4H, F-110, F8U and other high 
performance aircraft. 

Janitrol standard and Dubl-Lock couplings are described in our 56- 
page catalog, a valuable reference for designers. 

Janitrol also designs and builds couplings for special applications— 
extreme high temperature and pressure, and cryogenics. Request catalog 
JA 142 from Janitrol Aero Division of Midland-Ross Corporation, 4200 
Surface Road, Columbus 4, Ohio. 



A division of Midland-Ross Corporation GVjfl 
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The Goddard "8 by 8” (8 ft. in diameter and 8 ft. long) horizontal test chamber 
is one of the key elements in the spacecraft testing program at NASA's Goddard 
Space Flight Center, Greenbelt, Maryland. 

This Stokes-designed and Stokes-built thermal-vacuum unit was the first large space 
simulation facility installed at Goddard for testing unmanned vehicles under the 
full range of thermal and vacuum conditions, and is the largest presently in use 
there. It has a vacuum capability of 1 x 10- 7 Torr (200-mile altitude) under full 
load conditions, and is equipped with a heat transfer system capable of handling 
radiant wall temperatures from — 65°C to 100°C. 

Goddard's "8 by 8” will continue to serve in the Space Flight Center’s highly 
successful reliability testing program until the larger test and evaluation labora- 
tories now under construction go into service early in 1963. Major space test 
chambers of this facility, which is expected to set the most advanced standards for 
spacecraft check-out, are two 35 ft. diameter, 60 ft. high thermal-vacuum environ- 
ment simulators. Stokes was selected as the prime contractor to NASA for complete 
vacuum and cryogenic systems for these huge chambers. 

We welcome your inquiries regarding our capabilities and facilities for designing, 
fabricating, and erecting simulation facilities well in advance of the state-of-the-art, 
or any portion of a simulation project requiring high-vacuum and cryogenic systems. 
Space Systems Department, F. J. Stokes Corporation, 5500 Tabor Road, Philadelphia 20, Pa. 


STOKES INTERNATIONAL: PHILADELPHIA . TORONTO . LONDON 


STOKES 



Passenger safety is a never-ending challenge at Scott. 
ThisAutomatic Passenger Oxygen Flow Control Unit 
(Composite Regulator), undergoing exhaustive tests 
at Scott research laboratories, has been selected as 
standard equipment on the Boeing 727 jet. It auto- 
matically activates and controls oxygen flow to the 
passenger emergency oxygen system, replacing as 
many as seven previously required components 
including: pressure reduction, automatic turn-on and 
altitude flow control, activation surge, and turn-off. 

The new Scott Composite Regulator is automati- 
cally actuated at cabin altitudes of approximately 
14,000 feet, and turns off again automatically at 
cabin altitudes of between 8,000 and 10,000 feet. The 
unit can be manually reset to “off” position at any 
altitude in between, while still retaining the auto- 


matic features. As an added safety feature, the Regu- 
lator supplies a momentary surge immediately after 
activation of approximately 80 psi, lasting about 
10 seconds. This assures immediate Ailing and pres- 
surization of the distribution system and positive 
actuation of mask presentation devices. After this ini- 
tial surge, pressure is maintained at required levels, 
automatically controlled in response to system flow 
requirements and changing cabin pressure. 

In addition to its many versatile features, the Scott 
Composite Regulator offers signifleant advantages in 
reduced weight, better efficiency, lower maintenance 
costs, and increased conflguration flexibility. 

For more information on the Scott Composite 
Regulator and how it can help you solve aerospace 
design and engineering problems write, phone, or wire: 


SCOTT AVIATION CORPORATION DEPT. B-122, LANCASTER. NEW 
Export: Southern Oxygen Company, 3 West 57th Street, New York 19, New York. West Coast Office: Fulton-Ventura Bldg., 
13273 Ventura Blvd., Studio City, California. Great Britain Affiliate: The Walter Kidde Company, Ltd. 




New development from HONEYWELL! 



This new HONEYWELL PHOTOCONDUCTIVE INFRARED 
DETECTOR offers you advanced capabilities for pinpoint 
photo-reconnaissance. New discoveries in responsivity 
and detectivity enable this unique indium-antimonide 
detector to produce infrared maps of highest resolution 
using present systems. 

Available now in production quantities, this new IR 
Detector features a ground sapphire window, and offers 
performance characteristics and design flexibility previ- 
ously unavailable to photo-reconnaissance systems de- 
signers, Standard model contains integral cooling well; 


large Dewar designs are also available if desired. 

For details, contact your nearest Honeywell representa- 
tive, or Minneapolis-Honeywell, 1400 Soldiers Field Road, 
Boston 35, Mass. 

Honeywell 

! jf[ ENGINEERS & SCI ENTISTS:^ Explore new professional 





The solution to many space 
age problems lies within 

Ryan’s spectrum 
of capabilities 

These notable breakthroughs by Ryan scientist-engineer 
teams, demonstrate proven capability to create the nec- 
essary technology and to manage every phase of new, 
complex systems. 

• Design, build and fly the world's first jet VTOL airplane. Then 
opply over three million mon-hours of VTOL experience to creat- 
ing such modern aircraft as the Army's XV-5A lift-fan aircraft. 

• Take a concept like the Rogallo wing and develop a successful 
test-bed vehicle with brood applications — the Ryan Flex Wing. 

• Pioneer the C-W Doppler principle into world leadership in the 
production of electronic navigation systems for all types of air- 
craft now flying or projected. 

• Develop complete jet target systems like the famed Ryan Fire- 
bee — most widely used target jet in the free world. 

• Design and fabricate radar altimeters, precision antennas and 
space structures for such advanced space vehicles as Mariner II, 
Saturn, Surveyor. 

From advanced astronics to the fabrication of space age 
metals, Ryan is prepared to assist government and industry 
in studies, design, development, production, and the field 
support of complete operational systems and equipment. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 


N 


AERONAUTICAL COMPANY 










LEi 

CORPORATION 

18435 Susana Road, Compton, Calif. 
Export: Leach International S. A. 


nothing but talk .. .talk .. .talk .. . 


LEACH SATELLITE RECORDER/REPRO- 
DUCERS are now in orbit storing lots and 
lots and lots of data . . . playing back when 
and where needed. 

The unit shown here records on Vi-inch 
Mylar-base magnetic tape up to 210 min- 
utes at 1.8 ips . . . transmits back to earth 
in 8:07 minutes. As it transmits, it erases 
itself and records all over again. 

Seven pounds light and seven inches 
narrow, this Leach Satellite Recorder/ 
Reproducer has taken the rockiest launch 


in stride, works in temperatures from 
— 30°F to 130°F with an average power 
consumption of only 4 watts. 

If you’re in the satellite making busi- 
ness, you should make it your business to 
know more about this recorder/reproducer 
and how it can be adapted to your needs. 
You can know, too. Just send a line to 
Leach. You will get complete specs on this 
specially engineered recorder as well as 
other high environmental tape recorders— 
in the return mail. 




We are heavily involved in exotic instrumentation. 



In modern, fully equipped cryogenic development labora- 
tories, a unique combination of Bendix experience is 
available to help meet your cryogenic instrumentation 
requirements. Our experience includes 11 years— liquid 
hydrogen, 23 years— liquid oxygen, and 42 years— 
precision instrumentation. 

Perhaps one of your requirements is the precise 
measurement of temperature between 20°K and 400°K 


with digital readout. We can meet this and other cryo- 
genic instrumentation requirements. 

In addition to cryogenics, we are also active in the 
development of life support systems (both aircraft and 
manned missiles), propellant measurement and control, 
precision special-purpose electronics. 

Tell us what you are working on. Tell us what you need. 
Let us help you. Write us in Davenport, Iowa, Dept. A.P.R. 


Pioneer-Central Division 


All Titan I’s are operational 


The entire force of Titan I intercontinental ballistic 
missiles is now operational. Six squadrons. 

This achievement met a schedule laid down by the 
Air Force in 1959, calling on Martin Company to 
design, fabricate, test and deliver a reliable, opera- 
tional Titan system. 

Martin was also called upon to manage the simul- 
taneous development and completion of steel and 
concrete underground silos to protect the missiles 


and hold them ready for firing against targets more 
than 6,300 statute miles away. 

The missiles were ready and this most complex 
and difficult construction project in history was fin- 
ished in late summer, 1962 — as scheduled. 

Already well on the way toward completion and 
operational status are six more hard-based squad- 
rons for Titan II, more powerful, faster-reacting 
Air Force ICBM. 

A7/1 /? 7"//V ^ O 





RAYTHEON at work 


Air Force adds deadly new striking power 
with advanced Raytheon Sparrow III missile 



Aviation Week 


& Space Technoloav 
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Who put the red telephone 
In the sky? 

The Strategic Air Command’s red telephone is 
as much a part of our deterrent strength as 
the nuclear fire power it controls. Through 
SAC's Airborne Command Post, Electronic 
Communications, Inc., provides an airborne 
communications system that can survive a 
nuclear attack. Flying around the clock, these 
command post planes enable SAC to order 
and deliver a retaliatory strike even though 
its main and alternate command posts are de- 
stroyed. □ As prime communications con- 
tractor for the Airborne Command Post, ECI, 
in cooperation with the United States Air 
Force, introduced a number of firsts in com- 
mand and control systems, including: the 
first airborne UHF multiplex system, first air- 
borne switchboard facility and first airborne 
one-kilowatt servo tuned UHF transmitter. 
□ To meet your communications system re- 
quirements, call on the company . 

that has proved its capability 3SK 



EDITORIAL 


The Skybolt Muddle 


The current international muddle over the Douglas 
Skybolt air-launched ballistic missile is typical of the 
curious mixture of technology and politics that forms 
the developmental environment of any new weapon 
system. Fate of the program now apparently can only 
be decided at the top Anglo-American level at the com- 
ing Nassau meeting of President Kennedy and British 
Prime Minister Macmillan (see p. 26). 

In the political portion of the Skybolt environment, 
there is no doubt that the British are absolutely depend- 
ent on this weapon for the future effectiveness of their 
nuclear delivery force. Their only effective long-range 
nuclear delivery- system for the foreseeable future will 
be the Avro Vulcan bomber mated with a pair of Sky- 
bolt missiles. The U.S.-furnished Thor IRBMs already 
arc being removed from their Royal Air Force pads 
in Britain; the de Havilland Blue Streak IRBM develop- 
ment program has been stopped short of production; 
the British Aircraft Corp. Blue Water MRBM has been 
canceled. All of these actions were taken because of 
British confidence that the U.S. would continue devel- 
opment of Skybolt to its operational phase, and that 
it would enter the RAF inventory as the prime nuclear 
delivery system for Britain’s strategic deterrent force. 
Without the Skybolt. the Royal Air Force and Britain 
will face the future with no weapon more effective than 
the lOO-mi.-range Blue Steel air-to-surface missile now 
going into sen-ice with the Vulcan and Victor bombers. 

Britain's Suspicions 

Thus there is a strong suspicion in London that the 
U. S. effort to wash out the Skybolt is a thinly disguised 
attempt to blackball Britain out of the nuclear weapons 
club, despite President Kennedy's recent assurance to 
the contrary-. From the other side of the Atlantic it 
appears that if the Skybolt ploy is successful in dealing 
Britain out of the nuclear deterrent group, then it will 
be even more feasible to throttle the French effort to 
build its nuclear delivery systems based on the Mirage 
4, Etendard and other future possibilities. Speaking for 
the Kennedy Administration, Defense Secretary- Mc- 
Namara has indicated disapproval of allies building their 
own nuclear deterrent forces, although he approved 
French purchase of the Boeing C-B5 jet tankers neces- 
sary to make the Mirage 4 striking force effective. 

If Britain and France are forced out of the nuclear 
deterrent business, it would polarize international rela- 
tions between Washington and Moscow, leaving Chair- 
man Khrushchev and President Kennedy free to nego- 
tiate without interference by troublesome allies in both 
blocs. 

These nasty- thoughts are one reason the Skybolt issue 
has far-reaching international implications that extend 
beyond any budgetary or technical problems. If these 
fears by the British and French arc unfounded, there 
still remains the basic question of U. S. integrity in rela- 
tion to its allies. U.S. is already on record as having 
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pulled the technical rug from under French IRBM 
development, although no prior assurances were in- 
volved. If it now scuttles Skybolt and the British 
deterrent after repeated firm promises to deliver, it will 
be sad to watch the devaluation of U.S. stock on the 
NATO bourse. 

Perhaps the kindliest political view taken of the cur- 
rent Skybolt muddle is that Mr. McNamara simply 
wants to raise the British ante in the Skybolt program 
from the rather meager S20 million now pledged to 
ease his Fiscal 1964 budgetary problems, which are grow- 
ing more formidable with each passing month. 

Aimless Development 

On the technical side, it has been a long-time mystery 
among observers of the Skybolt program how the man- 
agement of such a supposedly critical international de- 
velopment program was allowed to drift in such aimless 
fashion for so long by all responsible agencies con- 
cerned. Much has been accomplished to remedy these 
ailments recently, but lost developmental time can never 
be regained nor can technical morale ever be fully re- 
stored after such cavalier treatment. However, despite 
this now-ancient history in the Skybolt story, it is hard 
to substantiate all of the technical gloom being cast 
over the program from without. To pass technical judg- 
ment on the Skybolt program on the results of its initial 
five test firings would be rather naive, and smacks of 
finding a convenient excuse to support budgetary or 
political decisions, rather than any responsible technical 
judgment. 

There are many competent engineers working on Sky- 
bolt who would challenge President Kennedy's recent 
statement that this weapon is “in a sense, the kind of 
engineering that’s been beyond us.” To toss in the 
technical sponge on Skybolt because its first five test 
firings were not completely successful would be as 
foolish as to curtail Minuteman ICBM deployment be- 
cause of the recent failures in test firings at both Cape 
Canaveral and Vandenberg AFB. There are indeed 
formidable technical problems involved in perfecting 
an air-launched ballistic missile as an operationally re- 
liable weapon, but they are of much less magnitude than 
those already surmounted successfully in developing the 
first generation ICBMs, and there is no real basis for 
believing they cannot be solved. 

There may be some perfectly valid reasons for phasing 
out Skybolt development and curtailing its introduction 
into the Strategic Air Command and Royal Air Force 
bomber fleets, but we have seen nothing in either Presi- 
dent Kennedy or Mr. McNamara’s discussion of the 
problem to date that would qualify in this category. We 
expect that British Prime Minister Macmillan and the 
legislative bodies of both countries concerned will de- 
mand considerable more discussion on these points be- 
fore they support any final decision on Skybolt. 

—Robert Hotz 
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CUSTOM TIMING SYSTEMS 

FROM STANDARD ASSEMBLIES 


You get solid state timing systems tailored 
to your specific requirements— from sophis- 
ticated range timing systems to portable 
instrumentation —with Astrodata's unique, 
building-block production technique. 

For example, you can select fundamental 


units from the table below, then designate 
standard options to obtain exactly the tim- 
ing functions most suited to your particular 
requirements. Numerous standard options 
have been designed and built to provide you 
with the most versatile— and highly reliable 
—timing equipment available today. 



WHO'S WHERE 


In the Front Office 

John H. Striebcl, \ 


1 Fearless Corp„ will 


. is Center. 

Windsor Locks. Conn. Named division vice 
presidents of Sikorsky Aircraft Division of 
United Aircraft Corp.: Lecte P. Dotv, oper- 
ations; Paul W. Holt, programs; Carlos C. 
Wood, engineering; James W. Clvnc. sales 

Maj. Gen. Robert J. Friedman, chief of 
staff. Headquarters. Air Force Systems Com- 
mand. Andrews AFB. Washington. D. C. 
Brig. Gen. Dnrward L. Crow replaces Gen. 
Friedman as deputy chief of staff, comp- 
troller. Headquarters. AFSC. 

William S. Micchelli. vice president, Ken- 
tron Hawaii. Ltd.. Honolulu, a subsidiary 
of Ling-Tcmco-Vought, Inc. Also: Harry 

R. H. Laidman, president and general 
manager. Pacific Western Airlines. 

a subsidiarv of Douglas Aircraft Co. has 
created three specialized divisions (Research. 
Engineering. Manufacturing) and announced 
the following appointments: Vice President 
Dr. George Moe, director. Research and 
Engineering Divisions; Sidney Thurston. 

Clawson] manager' - ' ' 

William 

Eastern region. Trans World Airlines. 

George T. Scharffenberger, a senior vice 
president, Litton Industries. Inc., Beverlv 
Hills. Calif. Mr. Scharffenberger continues 


Chester G. Jones, executive vice presi- 
dent. AllAmerican Engineering Co.. Wil- 
mington, *Del. Also: Donald B. Doolittle, 
vice-president-customer relations: Vincent 
A. TTieisen, secretary; John F. Stock!, assist- 
ant secretary; William H. Ryan, assistant 
treasurer; Robert B. Cotton, consultant 

Lear Sicgler. Inc.. Santa Monica. Calif., 
has formed Defense Systems Operations, 
and has named Vice President Dan W. 
Burns as head of the new organization. 


ing. Butler A 
Edward . 


tion Co.. Chicago, 111 
DeCrosta. vice prcsii 


ibridge. Mass. 

ir. John J. Bohrcr. a vice president. In- 
3tional Resistance Co.. Philadelphia. 
Dr. Bohrer is the company’s director of 
— 1 and development. 


i Electronics 


Jack D. 

dent and administrative man: 

Electric Manufacturing Co. 
and Space Division, St. Louis, ivio. 

Dr. Charles P. Sonett. head of the newly 
formed Space Sciences Division at the Na- 
tion's Ames Research Center. Moffett Field. 
Calif. Formerly Dr. Sonett was chief of 
sciences for Lunar and Planetary Programs 
at NASA headquarters. Washington. D. C. 
(Continued on page 107) 


INDUSTRY OBSERVER 

► Program definition and development competition for National Aeronautics 
and Space Administration’s lunar logistics vehicle may begin before the end 
of Fiscal 1963 with request for proposals issued bv Marshall Space Flight 
Center. Preliminary studies made by Grumman. Northrop and Space Tech- 
nology Laboratories for MSFC were scheduled for submission this month 
and together with MSFC in-house study (AW Nov. 26, p. 35) probably will 
form basis for broad specifications for the vehicle. Some companies have 
begun independent study efforts in anticipation of the competition. 

► Two major technical problems, combined with a $125-million funding 
deficiency, are contributing to the four-month delay in the first Gemini 
launch (AW Nov. 19, p. 26). The problems; stowage and deployment of 
the paraglider, and development of the ejection seat system. 

► Competition for electronic countermeasures flight-test program (AW Oct. 
1 5, p. 30) is believed to have narrowed to two teams: Raytheon, with Aero- 
nutronic Division of Ford, and Sperry Rand, teamed with Avco. Program is 
aimed at exploring the feasibility and desirability of incorporating active 
ECM gear in Air Force ballistic missiles to confuse or jam enemy defenses. 
USAF’s Ballistic Systems Division is managing the program, expected to 
include 25 test firings. Both Sperry and Raytheon have earlier Phase 1 studies 
from BSD for the program. 

► Anti-submarine warfare satellite system proposals will be submitted to Navy 
at the end of this month in a competition for a feasibility study. Purpose of 
the study will include definition of submarine target characteristics, such as 
oceanographic effects, and sea and atmospheric interactions, together with 
survey of advanced sensors and their applications. 

► Number of ballistic missile re-entry systems will be flight-tested by Air 
Force's Ballistic Systems Division under Program Green River. Systems will 
be launched from Deseret Test Center, near Green River. Utah, using Atlan- 
tic Research Athena rockets programed to impact in the White Sands Pros- 
ing Grounds. N. M. Test program is intended to complement USAF's 
advanced ballistic missile re-entry systems program called Sleighride (AW 
Dec. 10, p. 27). Some new re-entry systems will be flight-tested in both pro- 
grams. 

► Procedure for using Saturn C-l’s S-4 propulsion stage tankage for an earth- 
orbiting space station has been detailed to NASA by Douglas Aircraft. 

► Development contracts for solid propellants with specific impulses of about 
280 sec., approximately 35 points higher than solid systems now operational 
(AW Nov. 12, p. 23). are expected to be awarded by Advanced Research 
Projects Agency' to Aerojet-General, Allegany Ballistics Laboratory, Atlantic 
Research Corp., and Thiokol Chemical Co. Dollar value of the contracts 
may run between 5250,000 and 5500,000 each. 

► Applications of advanced nuclear rocket systems would be studied in indus- 
try proposals submitted in competition this week to Air Force Flight Test 
Center, Edwards AFB. 

► Mobile communications terminals capable of communicating with Air 
Force orbiting vehicles will be located soon in northeastern and northwest- 
ern United States. Stations will broadcast on VI IF (Vcrv High Frequency) 
band, and receive on both VHF and UHF (Ultra-High Frequency) bands. 
Industry proposals for outfitting two terminals were scheduled to be sub- 
mitted late last week to USAF’s Space Systems Division. 

► Methods for stopping, restarting and controlling thrust of solid-propellant 
rocket motors, with fast response to command signals and without degrading 
motor performance, are key features being evaluated at Edwards AFB’s 
Flight Test Center in proposals submitted late last month in an industry 
competition. 
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"ITS WHAT’S UP FRONT THAT COUNTS!" 


Sperry's new, high-reliability, solid state, C-band, radar 
front end has been successfully field-tested by a major 
defense agency under exacting MIL environmental 
specifications. 

This system, the first completely integrated solid 
state radar front end in operation, includes a 3-megawatt 
ferrite duplexer and a solid state limiter group, fol- 
lowed by a low-noise parametric amplifier system — 
similar to the schematic diagram above. 

“Up front" in microwave systems generally means 
high power levels, low component losses, depend- 
able receiver protection and minimum noise for 
optimum system performance. Why take chances 
with less-than-optimum reliability and design 
parameters? Sperry Microwave solid state 


components deliver big performance and maintenance 
dividends in long-range systems. 

Solid state devices— created, designed and developed 
by Sperry Microwave's foremost experts in materials 
and solid state applications — represent the total cap- 
ability to develop and produce materials and techniques 
for a large variety of system applications demanding the 
ultimate in reliability and performance. 

Other applications for solid state devices include: 
space communications, satellite systems, troposcatter 
networks, surveillance, instrumentation, acquisition 
and tracking radars. 

|| Write for additional information on cus- 
U tom designs for your particular systems or 
■ applications. 


DIVISION OF SPERRY RAND CORPORATION SPERRY MICROWAVE ELECTRONICS COMPANY CLEARWATER, FLORIDA 


Washington Roundup 


Soviet Anti-ICBM Effort 


Recent spurt of Defense Dept, interest in sophisticated ICBM re-entry vehicles 
comes from evidence that the Soviets already are deploying a solid-propellant anti-ICBM 
missile around Moscow and other ltey Russian cities. Soviet missile defense system 
apparently is similar to the U.S. Sprint concept (see p. 26), which utilizes intercept 
of ICBM warheads at relatively low altitudes, where discrimination between genuine 
weapons and decoys becomes possible. Small nuclear warhead in the defensive missile 
would neutralize the large incoming warhead, resulting in a small amount of radioactive 
fall-out in the target area but saving the target from the blast, beat and heavy fall-out 
that a strike would produce. This system would be particularly effective in protecting 
semi-hardened missile sites or bomber bases and minimizing damage to large urban 


TEX Award Probe 


Investigators for the Senate Permanent Investigations Subcommittee have already 
visited Air Force TFX personnel at Wright-Pattcrson AFB, Ohio, as part of the ground- 
work for possible hearings on the award of the Air Force-Navv tactical fighter to General 
Dynamics/Ft. Worth (AW Dec. 3, p. 26). Sen. Henry M. Jackson of Washington, 
second-ranking Democrat on the subcommittee, wants to know whether political rather 
than technical considerations caused Boeing, which is located in his state, to lose the 

The investigators, Robert E. Dunne, assistant counsel, and Thomas Nunnally, 
accountant, will be ready to report to Cliainuan John L. McClellan by the time Con- 
gress convenes in January. Late last week. General Dynamics said no Senate investigator 
had contacted the company. It said it welcomed any probe, since it would confirm that 
the award was made on the basis of technical excellence. 

Joseph C. Charyk is expected to leave his job as under secretary of the Air Force 
soon after the first of the year for a job in industry. Charyk left Aeronutronic Division 
of Ford Motor Co. in January of 1959 to become Air Force chief scientist. In June of 
that rear he became assistant USAF secretary for research and development, and in 
January of 1960 lie became under secretary. 


Teddy Bugs Grumman 


Millsaps to Quit USAF 


Senator-elect Ted Kennedy, brother of the President, visited Gnimman’s Long 
Island, N. Y., offices last week to point out the advantages Massachusetts offers in case 
Grumman needs to expand facilities to develop the lunar excursion module. Since sub- 
contractors for the lunar bug have not all been chosen (see p. 36), he also explained the 
opportunity for subcontracting among Boston area electronics companies. Grumman 
said it told the senator-elect that it could not talk specifics because it is still negotiating 
the contract with NASA. New Mexico has made a similar bid for lunar bug facilities 
(AW Dec. 3, p. 28), and Grumman said it has had many calls and visits from senators 
and congressmen seeking business for constituents. Ted Kennedy met with Grumman 
President E. Clinton Towl: William T. Sclnvendler, chairman of the executive com- 
mittee, and J. B. Rettaliata, director of public relations. 

Chinese Communists have been giving a major propaganda play in recent months 
to the shooting down of five U. S.-made reconnaissance aircraft over the China main- 
land. They say that a McDonnell RF-101 was shot down over Fukien last August but 
that the Chinese Nationalist pilot survived: that another RF-101 was badly damaged 
over the mainland but crash-landed in Formosa; that a Martin RB-57D and an RB-57A. 
both piloted by Chinese Nationalists, were shot down in North China; that a U.S. 
Navy Lockheed P2V was shot down over northeast China in November. 1961: and 
that a Chinese Nationalist Lockheed U-2 was shot down over the mainland last Sept. 9 
(AW Sept. 17, p. 29). 

Dr. Knox Millsaps, chief scientist of the Air Force Office of Aerospace Research 
and executive director of the Air Force Office of Scientific Research, will resign effective 
Jan. 11. Dr. Millsaps told Aviation Week & Space Technology that he is leaving 
because of fundamental differences with his superiors as to how Air Force research 
should be conducted. He has been with OAR since 1960. Before that he was chief 
scientist at USAF's Missile Development Center, Holloman AFB, N.M. Since World 
War 2, he has held four science posts with the Air Force and taught at four universities 
and institutes. 

Strategic Air Command told reporters accompanying President Kennedy to SAC 
headquarters on Dec. 7 (see p. 28), that a situation portrayed in the novel “Fail-Safe,” 
a McGraw-Hill Book Co. publication by Harvey Wheeler and Eugene Burdick, could 
not happen under SAC procedures. In the story, SAC bombers fly into Russia for an 
attack because of a failure in the communications box connected with headquarters. 
SAC said aircraft do not receive their commands through a black box, but by a coded 
vocal message transmitted only on orders of the President. In case of a communications 
breakdown. SAC officials said, the bombers would return to their bases rather than 
proceed to targets. —Washington Staff 
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Skybolt’s Fate Up to Kennedy, Macmillan 


British protest bitterly at talk of cancellation; Presi- 
dent cites difficulties of developing missile system. 

Fate of the Skybolt air-launched ballistic missile remains unresolved despite 
Britain's bitter protests against the threatened cancellation of the program and 
President Kennedy's assertion that its development requires “the kind of engi- 
neering that's been beyond us." 

The President said last week that no final decisions would be made on Sky- 
bolt until after he meets with British Prime Minister Harold Macmillan at 


Nassau on Dec. 19-20. 

Possibility that the Skybolt program 
might be canceled was first disclosed by 
Aviation Week & Space Technology 
on Nov. 26 (p. 27). Defense Secretary 
Robert S. McNamara told British De- 
fense Minister Peter Thomeycroft in 
London last week that the Skybolt pro- 
gram was under review in the Defense 
Dept. 

Increased Russian anti-aircraft capa- 
bilities and cost-cffectiveness studies of 
the Boeing B-52-Skybolt combination 
have virtually convinced Defense Dept, 
planners that increasing the number of 
Minuteman solid-propellant interconti- 
nental ballistic missiles would provide 
a better solution for the years in which 
Skybolt would have been operational. 

President Kennedy said Britain would 
continue to “play a significant role as 
a nuclear power" even if the Skybolt is 
canceled. He said "the problem with 
the Skybolt is that it is the most sophis- 
ticated weapon imaginable. To fire a 
missile from a plane moving at high 
speed to hit a target 1.000 mi. away re- 
quires the most advanced engineering, 
and. of course, it has been really, in a 
sense, the kind of engineering that’s 
been beyond us. 

"We put a half a billion dollars into 
it already. To complete the system 
might cost— and to buv the missiles that 
we would want, might require $2.5 bil- 
lion. The five tests have not been suc- 
cessful, so that there really is the ques- 
tion of how much it is worth to the 
British and ourselves to put in that kind 
of money when we have competing 
claims for our available funds.” 

On his arrival in England. McNa- 
mara said: "It is no secret that all five 
flight tests attempted thus far have 
failed and program costs have climbed 
sharply. Nevertheless, we have contin- 
ued to release funds, fully support the 
project and nearly S500 million have 
been released to date. As I said previ- 
ously. no decision has been reached . . . 
on the program for Fiscal 196-1.’' 

British response to the possibility the 
U. S. might drop or curtail Skybolt was 
vehement. Political leaders denounced 
the U. S., and a bill was proposed to 
the House of Commons calling for re- 
moval of the Polaris submarine base at 


Holy Loch. Scotland. The move was 
defeated 177 to 34, but insistence that 
the U. S. honor its 1960 commitment 
to equip Britain with nuclear-tipped 
Skybolts did not abate. 

Several alternative methods for pro- 
viding Britain with a nuclear deterrent 
capability if the U. S. cancels Skybolt 
have been suggested here and in Eng- 
land. These include continuation of 
Skybolt development by the British 
alone, prov iding the Royal Navy with 
Polaris missiles or arming the Royal Air 
Force with USAF-North American 
Hound Dog air-to-surface missiles, 
which arc carried by B-52s. 



Douglas Aircraft Co. was awarded a 
contract in 1959 to develop the 1,000- 
mi., solid-propellant rocket for the Air 
Force. In 1960, former President Eisen- 
hower and Prime Minister Macmillan 
agreed on a jointly-funded program in 
which Britain was to invest about S20 
million. The cost to the U. S.. with 
revisions for an expanded program, is 
now estimated at about S2.S billion. 
President Kennedy said about $500 mil- 
lion has been spent on the program so 

British government is intensely con- 
cerned over the fate of Skybolt, because 
that nation’s entire nuclear posture de- 
pends on equipping Avro Vulcan and 
Handley Page Victor bombers with the 
weapon. Skybolt became Britain’s sole 
hope for a powerful nuclear strike force 
after the Blue Streak IRBM missile and 
the Blue Water surface-to-surface mis- 
sile were canceled (AW' Aug. 20, p. 34). 
Phaseout of the Royal Air Force Thor 
IRBMs and cancellation of Skybolt 
would leave Britain with only 100-mi. 
range Blue Steel air-to-ground missiles. 

Statements of President Kennedy 
and McNamara did not clarify the per- 
formance record of Skybolt. Air Force 
proponents contend the program is well 
within the state of the art, that it has 
been partially successful already and as 
of last week was only a week behind 
the schedule set more than two years 
ago. Defense Dept, opponents say Sky- 
bolt requires a very complex guidance 
system— one that is probably too com- 
plex and delicate for successful opera- 
tion from the B-52 bombers. 

Those who are familiar with the flight 
test program contend that the problems 
encountered are no more serious than 
those experienced in the Thor, Atlas 
or Titan development programs. Mal- 
functions. they say, have been random 
and with one exception, no test flight 
has duplicated the trouble of another. 
They cite this history of the flights: 

• First flight, Apr. i9, 1962, was rated 
about 85% successful. After a clean 
drop from the B-52H, the missile’s 
first stage ignited and burned properly. 
This was the primary objective of the 
flight. Second stage igniter failed to 
set off the stage’s solid propellant and 
this sccondarv objective was not met. 

• Second flight, June 29, 1962, was a 
failure. Igniters in both stages failed. 
Igniter systems for both stages were re- 
designed in two weeks to provide longer, 
hotter burning. 

• Third flight. Sept. 13, 1962, failed 
when the programmer prematurely com- 
manded separation of first and second 
stages before the first stage had ignited. 
However, programmer commanded nor- 
mal ignition of the second stage about 1 
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min. after separation, and according 
to a reliable source, attempted to cor- 
rect end-over-end tumbling of second 
stage. 

• Fourth flight. Sept. 25, 1962, was 
nominal until shortly after second stage 
ignition, when the programmer prema- 
turely commanded thrust reversal of 
the motor. Skvbolt’s second stage is 
equipped with blow-out ports on the 
forward end of the stage. When the 
correct velocity is achieved, these ports 
are blown and thrust is nullified. 

• Fifth flight, Nov. 28, 1962, ended pre- 
maturely when the flight control system 
failed on both stages. The first stage 
system drives four aerodynamic fins 
around the base of the unit; the second 
stage system drives a gimbal-mounted 
nozzle. Both independent systems ap- 
parently failed in similar fashion, since 
the Skybolt flew a descending spiral 
into the ocean. Ignition, burning and 
separation of the stages was considered 
successful. 

The last test flight was the first full 
test of the Nortronics stellar inertial 
guidance system, which replaced the 
interim programmer system used on the 
first four flights. Performance of the 
Nortronics system was described as 
"near perfect” during this daytime 
launch in which it tracked more than 36 

Even- major system of Skybolt has 
worked satisfactorily in one or more 
Bights, but not all together on the 
same flight, according to one source. 
This source believes that problems en- 
countered on the first five flights can 
be solved bv straight-fonvard engineer- 
ing and do not represent state-of-the-art 

Some Defense Dept, officials who 
question the wisdom of continuing the 
Skybolt program point to these specific 
problems: 

• Successful operational use of Skybolt 
requires precise launch position of the 
missile. To solve the same kind of 
problem, Polaris submarines carry three 
inertial systems— Loran gear, a dead- 
reckoning computer, celestial navigation 
devices and other equipment— far too 
much for a B-52. 

• It is imperative to know the direction 
of the vertical very precisely. This is 
difficult on any moving platform and 
increases with vehicle speed and turbu- 

Avionics components on Skybolt are 
subject to bumps and jolts on takeoff, 
turbulence and other shocks to which 
similar equipment on a Polaris or Min- 
uteman arc not subject. 

Political implications of possible can- 
cellation of the Skybolt program appear 
to be as important as the technical con- 
siderations. The U. S. agreement with 
Britain provides for development of the 
missile by Britain, should the U.S. 
cancel its program. 



First 2 Minuteman Flights Turned 
Over to SAC at Malmstrom AFB 


Great Falls, Mont.-First two Minute- 
man SM-S0 ICBM flights officially 
were turned over to Strategic Air 
Command at Malmstrom AFB here 
last week by Air Force Systems Com- 
mand, more than a month after some 
of these missiles had been on alert 
during the Cuban crisis. 

blights included the Alpha and 
Bravo units— 10 missiles each— of the 
10th Strategic Missile Squadron, 341st 
Strategic Missile Wing, under com- 
mand of 15th Air Force. Malmstrom 
wing is scheduled to be completely 
operational with a full complement ot 

Force expects to be receiving the mis- 
siles at the rate of one per day in the 

Addition of first operational Minute- 
man flights at Malmstrom complements 
Air Force inventory of operational 
ICBMs which include all D. E and I 1 ’ 
models of Atlas and all Titan 1 ICBMs. 

Minuteman unit average cost was 
given as just over $4 million, including 
missile and silo and allocations for 
ground support equipment and launch 
control center, based on one tenth of 
the total for the 10-missile complex. 
Minuteman unit cost is substantially 
less than an emplaced Atlas or Titan, 
but the warhead is less than half Atlas 
size and a smaller fraction of the Titan 

The 341st Wing at Malmstrom in- 
cludes the 10th, 1 2th and 490th Stra- 
tegic Missile Squadrons, each of which 


includes five launch control facilities 
(LCF). 

Each LCF controls 10 missile launch 
facilities which are scattered peripherally 
around the launch center and connected 
to it by a 4-in. hardened, pressurized 
communications cable. Each launch fa- 
cility is connected to at least one other 
launch facility, providing a redundant 
communications link to the launch con- 
trol center. 

Air Force has received funding for 
800 Minuteman missiles and has desig- 
nated four other sites for future wings— 
Ellsworth AFB. Rapid Cits’. S. D.: 
Minot AFB. Minot, N. D.: Whiteman 
AFB. Knob Noster. Mo.; and Warren 
AFB. Cheyenne, Wvo. All will be under 
15th Air Force except the wing at 
Whiteman AFB. which will be under 
2nd Air Force. Ellsworth AFB is sched- 
uled to start receiving Minute-man mis- 
siles next spring, followed by Minot 
AFB, which will get its first missiles 
next summer. 


Minuteman Failure 

Minuteman ICBM launched from 
Vandenberg AFB last week in a Strate- 
gic Air Command crew training exercise 
blew up along its trajectory about 3-1 
sec. after liftoff. This was the second 
consecutive failure of the Minuteman 
missile in Vandenberg AFB firing trials. 
Minuteman weapon system was turned 
over to SAC officially last week. 
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Rover F unds Depend on Kiwi P erf ormance 


By George C. Wilson 

Washington— President Kennedy in- 
dicated last week that the Rover nuclear 
rocket development program will con- 
tinue at about its present level of fund- 
ing unless tests of the Kiwi reactor be- 
tween now and July justify the increases 
sought bv the Atomic Energy Commis- 
sion and the space agency. 

The President reached this decision 
after visiting the Los Alamos. N.M., 
Scientific Laboratory and Nevada Nu- 
clear Rocket Development Station to 
sec for himself how Rover is progres- 
sing. Forestalling the final decision 
until July softens the blow to AEC and 
National Aeronautics and Space Ad- 
ministration leaders, who want Rover 
funding doubled in Fiscal 1%-t. 

Tlie two agencies want S380 million 
for Rover in Fiscal 1964. compared with 
this year's total of SI 73.5 million. Al- 
ready the Budget Bureau has recom- 
mended cutting the request to S200 
million, and President Kennedy’s state- 
ment last week indicated he is not wil- 
ling to go much above this figure now. 
However, he could raise the funding 
later by asking Congress for supple- 
mental funds for Rover. 

Mow the funding issue is resolved 


will detennine how soon the nuclear 
rocket will be assigned a major role in 
the national space program. Backers 
of an accelerated program such as I lar- 
old B. Finger, manager of the joint 
AEC-NASA Space Nuclear Propulsion 
Office, contend the nuclear rocket could 
be flight-tested as early as 1968 if given 
about SI billion between now and then. 
Other Kennedy Administration officials 
—notably Harold Brown, Director of 
Defense Research and Engineering, and 
Jerome B. Wiesner, the President's 
scientific adviser— claim that the tech- 
nical problems arc too fonnidable to 
justify a crash-type program, especially 
since the space program is running 
short of funds (AW Dec. 10, p. 27). 

President Kennedy brought along 
Finger, Wiesner and Brown as he 
toured the Los Alamos laboratory Dec. 
7 and discussed the Rover budget. Also 
present for the discussion were Vice 
President Lyndon B. Johnson; AEC 
Chairman Glenn T. Scaborg: NASA 
Associate Administrator Robert C. Sea- 
mans. Jr.; the New Mexico congres- 
sional delegation, including Sen. Clin- 
ton P. Anderson (D.-N.M.) who for- 
merly headed the Joint Congressional 
Atomic Energy Committee, and Dr. 
Norris E. Bradbury, laboratory director. 


During the secret briefings, the Presi- 
dent was noncommittal on how lie felt 
about the Rover project, but asked the 
type of questions which showed he had 
been well briefed before leaving Wash- 
ington. For example, he asked about 
the failures of the Kiwi reactors, which 
are being tested on the ground as part 
of the development toward a flight-type 
reactor. He also asked why Rover test 
facilities at the Nevada Test Site at 
Jackass Flats were so expensive. 

Neither Brown nor Wiesner recom- 
mended killing Project Rover. Their 
main argument was that there is just 
so much money to go around, and 
Rover is not far enough along techno- 
logically to warrant acceleration at this 
time. The others in the party, however, 
argued acceleration was justified by re- 
sults to date. The technical arguments 
are heavily interlaced with political con- 
siderations. Vice President Johnson 
as chairman of the National Aeronau- 
tics and Space Council, Sen. Howard 
W. Cannon (D.-Nev.), Sen. Anderson 
and Rep. Thomas C. Morris (D.-N. M.) 
as members of the Senate and House 
space committees, are in position to 
push their view that Rover should be 
accelerated. 

Sen. Anderson said after the Los 
Alamos meeting with President Ken- 
nedy: "We got what we wanted— a 
square-toed confrontation, and I think 
it was effective." Rep. Morris agreed, 
and said it was urgent to accelerate 
Rover so the U. S. nuclear propulsion 
lead would not be lost to Russia. "We 
don’t want to have another Sputnik 
happen to us," Rep. Morris said. 

These lawmakers and other nuclear 
enthusiasts will try to pass legislation 
next year to provide full funding for 
Rover if President Kennedy decides 
against accelerating the program. 

This fiscal year. Rover has a total of 
S173.5 million in both the AEC and 
NASA budgcts-S84.S million for AEC 
and SSS.7 million for NASA. Since the 
start of Rover in Calendar 1955, and 
including Fiscal 1963. the two agencies 
have spent S430.8 million, with AEC 
contributing S268.3 million and NASA 
SI 62. 5 million. The Fiscal 1964 request 
of $380 million is just about double the 
Fiscal 1963 total, with $132 million 
slated for AEC and S248 million for 
NASA. The Budget Bureau has recom- 
mended cutting AECs request by $41 
million, from $132 million to $91 mil- 
lion, and NASA’s request from S24S 
million to $109 million, a $1 39-million 
slash. 

Originally, the Rover timetable called 
for the flight test of the nuclear engine 
for rocket vehicle application (Ncrva) 
in Calendar 1966-67. Now, however, 


Kennedy Lands SAC for Crisis Performance 

Omaha, Neb.— President Kennedy presented a special (light safety plaque here to 
the Strategic Air Command for its airborne alert performance during the Cuban 
crisis, which lie called "a unique accomplishment in the history of airpower.” 

The presentation was made to Gen. Thomas S. Power. SAC coinmander-in-chicf, 
during President Kennedy's tour of Offutt AFB Dec. 7. Hie President said the air- 
borne alert which started Oct. 22 and ended Nov. 21 "provided a strategic posture- 
under which every United States force could operate with relative freedom of action." 

The President disclosed that during the alert. SAC bombers and tankers flew 2,088 
sorties, which required 48.532 continuous hours of flight. Under constant positive 
control, airborne alert aircraft flew 20,022.000 mi. and transferred approximately 70 
million gallons of fuel in 4.076 aerial refuelings, the President said. He praised the 
"extraordinary dedication and professional skill" demonstrated during the alert by 
SAC combat crews and support personnel. 

The President pointed out that all the airborne alert sorties were flown without 
a single accident. “This noteworthy achievement reflects the intensive efforts ex- 
pended by all personnel of the Strategic Air Command in promoting flight safety,” 

Gen. Power said that SAC on Oct. 14 began "an intensive program of high altitude 
reconnaissance missions over Cuba. Covering almost every square foot of the island, 
our pilots brought back the first photographic evidence of the massive buildup of 
offensive weapons on Cuban soil." 

President Kennedy spent three hours underground in the SAC command post here 
where lie was briefed on how forces would be launched in time of war. He tried out 
the communications system by picking up the gold telephone which connects the 
command post to the Joint Chiefs of Staff in Washington and to other major com- 
mand headquarters. He also studied the white projection screens which line one 
wall of the control room and show where U. S. forces arc deployed on the basis of 
niformatioii supplied bv a battery of International Business Machines computers. 

It was also disclosed that on orders of President Kennedy. SAC was on 90% 
ground alert during the Cuban crisis aud is currently on 50% ground alert. Previous 
to the Cuban crisis. SAC was on 30% ground alert. Air Force officials here said. 
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Relay Prepared for Launch 


NASA prepared Project Relay satellite for launch from Cape Canaveral, Fla., late last week. 
Objectives of the experiment arc to test intercontinental microwave communications by 
low-altitude, active repeater satellites, to measure space radiation energy levels and to 
ascertain extent of radiation damage to solar cells and electronic components. Delta rocket 
is programed to boost the satellite into an elliptical orbit. Relay was developed by Radio 
Corp. of America’s Astro-Electronics Div. under contract to Goddard Space Flight Center. 


Finger estimates technical difficulties 
have pushed that flight test to the Cal- 
endar 1967-68 period if the Rover pro- 
gram is funded adequately'. 

Since the objective of the national 
space program is to land a man on the 
moon bv February. 196S. there is no 
chance Ncrva would be available for 
this first mission. It would take at least 
several months to man-rate Ncrva after 
the first flight test, and perhaps as long 
as three years. This is why President 
Kennedy said at his press conference 
last week that Nerva will not be used for 
the initial manned flights to the moon. 
The Saturn C-5 booster will be used 
for the first manned lunar landing 
flights. It consists of fisc Rockctdvne 
F-l engines as the first stage, five Rdck- 
ctdvne J-2s as the second stage and one 
1-2 for the third stage. 

However, Ncrva is a strong contender 
for later direct flights to the moon 
and exploration of the planets beyond. 
President Kennedy said last week: “It 
should be understood that the nuclear 
rocket, even under the most favorable 
circumstances, would not plav a role 
in any first lunar landing. This will not 
come into play until 1970 or 1971. It 
would be useful for further trips to the 
moon or trips to Mars. But we have a 
good many areas competing for our 
available space dollars, and we have to 


Soviet Missile Sites 

Moscow— Russian medium- and inter- 
mediate-range missiles removed from 
Cuba are being placed along Russia's 
western border, pointed at West Ger- 
many, Soviet Chairman Nikita Khrush- 
chev told the Supreme Soviet last week. 

Signing of a Russian-East German 
peace treaty has become "more and more 
urgent," Khrushchev said. "If anyone 
thought the USSR was going to shelve 
it he was mistaken." The Soviet leader 
said the Berlin and East German problem 

Cuban crisis." 

Soviet missiles under the command of 
Russian officers were "ready for launch- 
ing, for action,” before they were re- 
moved, Khrushchev said. They were put 
there as the result of a "well-founded 
alarm” from the Castro government that 
"an attack was only hours away" and 
were intended to make the U.S. realize 
"the serious threat of war if they attacked 
Cuba so that they would understand tlicv 
were not omnipotent," Khrushchev 
said. "Had we wanted to start war 
against the United States we would not 
have agreed to dismantle the rockets . . . 
We would have brought them into 
play," he said. 

Khrushchev said Russia will never 
leave Cuba "in a state of distress." and 
said the U. S. will have to come to terms 
with Cuba "sooner or later." 


try to channel it into those programs 
which will bring us a result, first, on our 
moon landing, and then to consider 
Mars." 

President Kennedy was the first U. S. 
President to visit Los Alamos Scientific 
Laboratory and the Nevada Test Site. 
He landed at Santc Fe. N. M., Dec. 7 
in the presidential aircraft— Air Force 1, 
a specially equipped Boeing VC-137C— 
and then flew to Los Alamos by Sikorsky 
HSS-2 helicopter. Inside the Los Ala- 
mos laboratory Chemistry and Metal- 
lurgy Research Building, the President 
was shown a full-scale Kiwi-B reactor 
with the external casing removed to 
reveal the inner core, control system and 
coolant flow channels. 

From Los Alamos, President Kennedy 
flew to Kirtland AFB. Albuquerque. 
N. M., by helicopter and drove toSandia 
Corp., a non-profit subsidiary of West- 
ern Electric Co., working for the AEC 
in nuclear weapons research and devel- 
opment. The President received a class- 
ified briefing there and was shown 
models of nuclear weapons under devel- 
opment. The trend in nuclear wea- 
ponry development. Sandia officials said. 


is to smaller, less complicated weapons. 
A principal effort is to shorten the time 
it takes troops in the field to prc)jare 
nuclear tactical weapons for firing. 

The President flew from Albuquerque 
Dec. 8 to Indian Springs AFB, Nevada, 
and then went by helicopter to the 
Nevada Test Site, circling briefly over 
the crater created by the Operation 
Plowshare explosion last July in a test 
of the use of nuclear power to remove 
earth. He walked through the reactor 
maintenance, assembly and disassembly 
building at the test site where the Kiwi- 
B4A was being taken apart to determine 
what went wrong during its test Nov. 
30. The reactor was shut down after 
operating 260 sec. because blue flashes 
appeared in the exhaust. 

Dr. Keith Boyer, director of the 
Rover test project at Nevada for Los 
Alamos, said the reason for the blue 
flashes had not yet been determined. 
President Kennedy looked through a 
6-ft. thick lead glass window at the 
disassembled reactor and picked up one 
of its radioactive parts by manipulating 
the controls mounted in the shielded 
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Bell Helicopter's LOH Entry Is First to Fly 


Bell Helicopter Co. Model 206. prototype of OH-4A light observation helicopter to be evaluated by U. S. Anny along with similar- 
class Hiller and Hughes machines, was first of three entries to fly. It took off from company's Hurst. Tex., plant Dec. 8. First flight 
of the Bell helicopter was two months ahead of schedule, the company reports. Model 206 was built using production-type tooling and 
fixtures and is the first of five prototypes to be built by the company for Army-Federal Aviation Agency evaluation and approval. Pow- 
ered by a 250-shp Allison T63-A-5 turboshaft engine, the Model 206 is scheduled to be delivered to Army Materiel Command, Ft. Rucker, 
Ala., late in 1963. following FAA certification, for competitive testing. Note that the Model 206 bears both military markings and civil 
registration. Slip-ring test instrumentation gear is fitted to rotor mast; more data-gathcring equipment is fitted in cabin. Two brief flight 
tests were conducted, each 15-min. duration. Helicopter reached 40 ft. in first flight. Second flight (above) included low-altitude circuit 
around Bell’s heliport. Aircraft reached 40-ft. altitude; banked turns to 30-40 deg.; reached forward speed of 50 kt. 


NASA Patent Changes Stir Controversy 


By Edward H. Kolcum 

Washington— Congressional and in- 
dustry spokesmen expressed sharply 
divergent views last week during a pub- 
lic hearing on proposed liberalization of 
the National Aeronautics and Space Ad- 
ministration’s patent waiver policy. Two 
senators opposed the move as a give- 
away, and industry representatives called 
for an even more liberal policy than 
the one NASA is proposing. 

Although the agency is empowered 
to change the regulations to incorpor- 
ate its proposed patent waiver provi- 
sions. both Sen, Estes Kcfauver (D.- 
Tenn.) and Sen. Russell B. Long (D.- 
La.) served notice that the monopoly 
committees they head will investigate 
what Kcfauver called a flouting of con- 
gressional intent expressed in the 1958 
Space Act if the provisions are adopted. 
NASA said it will not make any changes 
in the existing regulations before bring- 
ing them before Congress. 

New Patent Policy 

The new patent policy (AW Nov. 5, 
p. 40) was announced by NASA as de- 
signed to promote more widespread use 
of space inventions by easing the ad- 
ministrative regulations that govern title 
waiver of inventions developed under 
NASA contract. The agency has estab- 
lished six categories of inventions, and 


its proposed regulations provide that 
NASA would retain the rights to in- 
ventions developed under three cate- 
gories. and would waive rights to in- 
ventions developed under the other 
three. 

NASA Rights 

Rights to inventions would be re- 
tained by NASA in these circumstances: 

• If they pertain to a field that has 
grown predominantly as a result of gov- 
ernment sponsorship. 

• When the inventions are likely to 
be required for public use. 

• When inventions are related to a gov- 
ernment program designed to develop 
goods or sendees for the public. 


NASA Inventions 

Washington— Contractors have re- 
ported that 600 inventions have resulted 
from work sponsored by the National 
Aeronautics and Space Administration 
since NASA was established Oct. 1. 
1958. Since that date, there have been 
79 petitions to the agency to waive title 

NASA has granted 27 petitions, de- 
nied three, and inventors have with- 
drawn 13 petitions before NASA acted 
on them. The remaining 36 petitions 
arc pending. 


Waivers would be granted for inven- 

• When they fall within the com- 
mercial area of the contractor. 

• If the invention is so expensive to 
develop that exclusive ownership is an 
enticement. 

• When the contractor made a patent 
application before signing a NASA con- 
tract. 

Sen. Kcfauver said these proposals 
would violate congressional intent and 
impede the fullest dissemination of data 
obtained from space research. Sen. 
Long charged NASA with "twisting the 
law" to give away the rights of the 
people and set up space industry mon- 

Opposite View 

An opposite view was expressed by 
Rep. Emilio Q. Oaddario (D.-Conn.), 
who said the NASA proposals "will en- 
courage science and invention." lie 
said, however, that the patent law 
should be changed, and NASA should 
not attempt to change the regulations 
administratively. 

Spokesmen from Electronics and 
Aerospace Industries associations and 
the National Assn, of Manufacturers in- 
dicated that they favor a NASA patent 
policy identical to that of the Defense 
Dept., which waives rights to all patents 
while retaining a royalty-free license. 
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Charles Gottschalk. representing 
NAM, said his organization is “opposed 
to the concept that the government 
should take title to patent rights result- 
ing from research and development 
work conducted pursuant to govern- 
ment contracts. 

Franz Olson, spokesman for AIA, 
said that only by waiving title to all in- 
ventions will NASA get the full effect 
of incentives in the U.S. patent sys- 
tem, and he added that the position of 
AIA is that any patent to which the 
government has acquired title, "regard- 
less of the manner of acquisition, should 
be made freely available to the public.” 
Closed- Door Policy 

Representing EIA, Robert W. Calvin 
also called for a NASA patent policy 
similar to that of the Defense Dept., 
and he objected to the waiver excep- 
tion, which he said “seems to set the 
stage for a mostly closed-door policy on 

In his statement. Sen. Long charged 
that the new provisions are heavily 
weighted in favor of a few contractors 
and would tend to establish space in- 
dustry monopolies by concentrating in 
a small area technical and scientific 
competence. He said his Senate Small 
Business Committee monopoly sub- 
committee will investigate the provi- 
sions in hearings when Congress re- 
convenes next month. 

Kefauver Position 

Sen. Kefauver held the same position, 
saying that the provisions would make 
it difficult for new entrants into the 
space industry. 

Sen. Kefauver said most NASA con- 
tracts already go to large companies. 
“Small businesses arc luckv to get a 
few crumbs as subcontractors. Most 
of the patents given away to the con- 
tractor will thus go to large companies 
because most of the contractors arc 
such large companies,” he said. 

If the provisions are adopted. Sen. 
Kefauver said, he will conduct an in- 
vestigation in the anti-trust and mo- 
nopoly subcommittee, of which he is 
chairman. 


NASA Survey Team 

Washington— Tlirec-maii survey team 
arrived in Japan last week to inspect 
potential tracking station sites for the 
National Aeronautics and Space Admin- 
istration (AW Dec. 10, p. 29). 

Tlie team consists of Clarence R. 
Morrison, chief of advanced systems. 
Headquarters Office of Tracking and 
Data Acquisition; Larry E. Brown, head 
of the field facilities branch. Goddard 
Space Flight Center, and Marviu W. 
Robinson, deputy director of Interna- 
tional Programs. ' 


USAF Resubmits MODS Plan 

Air Force’s Manned Orbital Development System (MODS) is being given new 
impetus by resubmission of a development plan to Defense Dept. 

MODS is a space station concept projected for study and hardware phases which 
has been curtailed for lack of high-level support because of possible conflicts with 
National Aeronautics and Space Administration's space station plans (AW Nov. 12, 
p. 56). 

Technical coverage and an associated schedule has been prepared by Aerospace 
Corp. Program timetable calls for issuance of a request for quotations on the initial 
program definition phase by May 1, 1963. 

Responsive proposals are to be submitted two to three months afterward, and 
contract awards, probably to as many as three companies, will be made as early as 
a month afterward. 

Selection of a contractor for the development phase will be made late in the year 
after a three-month definition phase is completed. 

In addition to the basic manned orbiting space station, it is expected that industry 
competitors in the definition phase will be asked to include in their proposals a 
design concept for an earth-to-station-and-rctum excursion module, or shuttle, for 
ferrying personnel. 


Large Solids Plan Seeks Test 
Of Two 264-in. Motors by 1968 


Washington— Proposal requests will 
be issued in January or February by 
the Air Force for a large solid propellant 
rocket development program. Two con- 
tracts are scheduled to be awarded in 
early spring for parallel, 18-month test 

e plan now is to select a single con- 
tractor in mid-1964 to complete the 
development process and to test at 
least two 264-in. dia. motors of flight 
weight and with flight components be- 
fore the end of 1967. Program cost 
through 1967 has been estimated at 
about $200 million. 

The program comes under a Defense > 
Dept.-National Aeronautics and Space •" 
Administration agreement which has 
been in a confused state since early this 
year, when Air Force was given re- 
sponsibility for large solid rocket devel- 
opment with the proviso that it be 
responsive to NASA requirements. 
Agreement between the two agencies 
finally was reached in November (AW 
Nov. 12, p. 38) on the way the pro- 
gram would be conducted. As recently 
as Dec. 1, USAF and NASA were con- 
sidering test of a 276-in. dia. motor 
(AW Dec. 3, p. 26), but this size was 
reduced by a foot in the bid specifica- 

Major terms of the contract are: 

• Parallel motor development by two 
companies, one of which will be selected 
to complete development of a motor 
that could be used to launch planetary 
payloads. 

• Demonstration firing of both half- 
length (60 ft.) and full-length (120 ft.) 
motors. 

• Component testing of major systems 
such as thrust vector controls, nozzles, 


igniters, abort sensors and associated 
technology, to be accomplished in the 
Titan 3 program, and with 156-in.-dia. 
motors. Titan 3 uses a Titan 2 core 
with two 120-in. dia. strap-on solid pro- 
pellant motors. The 156-in. dia. motor 
would not be fired. 

• Project management for development 
will come under USAF Systems Com- 
mand's Space Systems Division. 

Tlie half-length motors do not have 
to be flight weight, but the 120-ft. 
length motors do. 

At best, the development program 
defined by the agreement would per- 
mit large solid propellant motors to 
compete with liquids on the later Ver- 
sion of Nova that would be used for 
planetary flights in the early 1970s. In 
this time frame, the most opportune 
window for a Mars mission occurs in 
1972. With a development program 
running through 1967, this would al- 
low five years in which to perfect mo- 
tors and stages for a manned mission to 
Mars. 

Still unsettled is where the motors 
will be built and tested, although it is 
assumed that tests will be conducted 
either at Edwards AFB or a waterside 
facility near a manufacturing plant. 


Centaur Review 

Los Angeles— Complete 90-day design 
review of the Centaur booster being con- 
ducted bv Space Technology Laborato- 
ries for National Aeronautics and Space 
Administration's Lewis Research Center 
will be completed in January. 

Review concerns itself with the entire 
Centaur design. 
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Fifteen more Soviet 11-28 jet-powered bombers were removed from Cuba on the Soviet cargo ship Kasimov (above). Besides the 12 air- 
craft removed by Okhotsk (AW Dec. 10, p. 34), 15 also have been removed by the Krasnograd, making a total of 42 aircraft. 

More ll-28s Leave Cuba on Soviet Cargo Ships 
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Of Satellite Inspection in Orbil 


By Philip J. Kiass 

Washington— Defense Dept, is ex- 
pected to approve Air Force plans to 
explore satellite rendezvous techniques 
using a manned Blue Gemini instead of 
the now canceled unmanned Satellite 
Inspector (Saint), but there is growing 
doubt at top levels over the military 
value of orbital inspection of Soviet 
satellites (AW Dec. 10, p. 36). 

This viewpoint holds that the billions 
of dollars required to develop an opera- 
tional satellite inspection capability 
might better be spent to expand the 
existing space surveillance network, and 
to give the Army’s Nike Zeus anti- 
ICBM missile the capability to knock 
down potentially hostile satellites, if 
the situation demands. 

There also is growing interest in the 
idea of using a high-power, earth-based 
telescope, designed for high-speed track- 
ing, to get a close look at low-altitude 
satellites, as an alternative to orbital 
inspection. 

This viewpoint has been strengthened 
by the results of analyses carried out by 
Radio Corp. of America, under its 
Saint contract. These indicate that an 
orbital inspection system would be 


"frightfully expensive" if the Soviets 
were to put low-cost decoys into orbit, 
each of which had to be inspected. 

Defense Dept, officials believe that 
warhead-carrying satellites are not an 
attractive weapon delivery' system either 
for the U.S. or the Soviets. But recog- 
nizing that the Russians could view 
things differently, Pentagon planners 
conclude that the Soviets would have 
only two choices in their deployment. 

One would be to place only a handful 
of bombs in orbit, then use them as an 
instrument of blackmail. But under 
these conditions, the Soviets would be 
unbelievably foolish not to include their 
entire thermonuclear ICBM arsenal, 
numbering 100 or more missiles, in the 
total threat. Viewed in this context, 
the handful of bombs in orbit would be 
inconsequential compared with the 
threat of ICBMs, whose range and ac- 
curacy' the Soviets already have shown. 

If, instead, the Soviets suddenly were 
to start placing dozens of satellites in 
low-altitude orbit, this fact in itself 
would alert the U. S. and suggest their 
hostile intent without the necessity of 
inspecting each one to reach a consen- 
sus, according to this Pentagon view. 

The Cuban incident is cited as an ex- 


ample. When the U.S. discovered a 
rapid build-up of long-range missiles, it 
did not wait to make a detailed inspec- 
tion to determine if the nuclear war- 
heads had arrived on the scene before it 
reacted. When it reacted, the U. S. had 
the capability of destroying the missiles 
if they were not voluntarily withdrawn. 

Some Pentagon officials see an im- 
portant lesson here which suggests that 
the U. S. should develop the capability 
to destroy unknown satellites if their 
numbers, or other aspects of the situa- 
tion, suggest they' pose a threat. They 
add that the quickest and cheapest way 
to develop this capability may be 
through use of an earth-based missile. 

Those who doubt the military value 
of an inspector satellite question 
whether visual inspection even at close 
quarters can reveal the intent of a 
Soviet satellite. If the U. S. were known 
to have an inspector satellite capability, 
and the Russians wanted to place bombs 
in orbit, they would disguise the vehi- 
cle, according to this argument. 

While visual inspection is useful to 
discover whether an unknown radar 
blip is an enemy bomber or an airliner 
strayed off course, an astronaut would 
have great difficnltv in distinguishing 
between a Soviet meteorological satel- 
lite with television cameras and a re- 
connaissance satellite such as our Samos. 

Those who question the value of a 
military orbital inspector concede that 
he could perhaps determine the mission 
of a Soviet satellite bv disassembling it 
in space, assuming the Russians have 
not armed it with a proximity fuse to 
detonate upon contact. 

However, if disassembly showed the 
satellite to have a peaceful mission, it 
is doubtful that the inspector could 
reassemble and make it operational 
again. If Soviet satellites are going to 
be disabled, it makes little difference to 
the Russians whether it is done by dis- 
assembly or by an anti-satellite missile. 

Despite these doubts and reserva- 
tions. Defense Dept, is expected to ap- 
prove the Air Force plans to explore 
orbital rendezvous techniques in line 
with its philosophy of developing basic 
techniques which might be required for 
military space missions. 

Backing up this program, observers 
expect that Bell Telephone Laboratories 
will be asked to step up its studies on 
the possible adaptation of Nike Zeus 
to the anti-satellite role. 

Such action is likely to renew the 
Air Force-Army rivalry of several years 
ago over which service should be given 
responsibility for anti-ICBM defense, a 
fight which Army won for ground-based 
systems. This could also aggravate an 
existent schism within the Air Force. 
Some USAF officers in the North Amer- 
ican Air Defense Command already sup- 
port implementation of Zeus for anti- 
ICBM defense. 


AVIATION WEEK and 


TECHNOLOGY, 


17, 1962 





USAF Titan 2 Installed at Tucson Site 

First USAF/Martin Titan 2 ICBM designated for operational duty sometime in 1963 is hoisted and then lowered into an underground silo 
launcher by a crane at Davis-Monthan AFB. 25 mi. southwest of Tucson. Ariz. There are 18 single-launcher complexes ringing the area. 
In addition to the Tucson complex. Titan 2 bases arc under construction at Wichita. Kan., and Little Rock. Ark. First Titan 2 silo launch 
from Vandcnbcrg AFB, Calif., is scheduled to take place early in 1963. Vandenbcrg launch facility— Operational Systems Test Facility— is 
now undergoing a test check of its equipment. Titan 2 measures 103 ft. in length. 

Nike Zeus Intercepts 
Atlas Re-entry Body 

Development model of an Army Nike 
Zeus anti-missile missile last week in- 
tercepted an Atlas ICBM re-entry body 
that had been fired from Vandenberg. 

AFB, Calif., on a 5,500-mi. course over 
the Pacific toward Kwajalein Atoll, De- 
fense Dept. said. 

Miss distance indicator in the re- 
entry body confirmed the intercept, 
which was made by the first of two 
Nike Zeus missiles fired from Kwaja- 

The second was destroyed by ground 
signal due to a malfunction in the sec- 
ond stage. 

Defense Dept, said “the target ve- 
hicle was well within the lethal radius 
of a Zeus operational warhead." It 
was the second Atlas intercept by Nike 
Zeus. The first was July 19 (AW July 
23, p. 19). 


Solar Hydrogen Propulsion Evaluated 

Industry proposals for research and development studies to increase the flexibility 
and efficiency of solar hydrogen propulsion systems are being evaluated at Air Force’s 
Flight Test Center. Edwards AFB. 

System would use a parabolic reflector, or concentrator, to focus solar heat on a 
heat exchanger to raise the temperature of hydrogen carried in the associated space- 
craft as the fluid working medium for the generation of thmst. 

One basic problem requiring solution involves the limited control flexibility of 
thmst vector, resulting from interference of the parabolic concentrator with swivel- 
ing nozzles. An approach to this problem might be to pipe hot hydrogen exhaust 
from the heat exchanger located at the focal point of the concentrator through a 
long, insulated line to a nozzle beyond the periphery of the concentrator. 

This scheme could involve sizable performance losses, which probably could be 
eliminated or minimized by placing the heat exchanger beyond the concentrator 
periphery and using a system of mirrors or lenses to transfer energy from the concen- 
trator focal point to the exchanger to allow free vectoring of the thrust. 

Inflatable concentrators would offer weight and packaging advantages for launch in 
comparison with unfurlablc metallic concentrators, but would embody surface devia- 
tions from a true parabolic shape, resulting in a concentration ratio of less than one- 
tenth that of metallic concentrators. To boost this bv an order of magnitude to 
attain high specific impulses and efficiency, additional optical elements might be 
employed to compensate for the relatively inaccurate contour of the concentrator. 
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Saab Aircraft Plans Mach 2.2 STOL Fighter 


Saab Aircraft Co. hopes to roll out the first prototype of its STOL 
multi-mission Mach 2.2 J37 successor to the Drakcn J35 series 
within the next two-to-tliree vears. J37. incorporating a number 
of new design and management concepts for the Swedish aircraft 
and components industry, is scheduled to be ordered in quantity 
by the air force as an interceptor, strike fighter and reconnaissance 
aircraft (AW Mar. 12. p. 293). Designated the Vigcen (Thunder- 
bolt), the aircraft will be powered by an improved version of the 
H.OOO-lb-thrust Pratt & Whitney JT8D turbofan engine to be 
developed and produced under license by Svenska Fl'gmotor A.B. 
In its air-to-air mode, the aircraft will be equipped with Swedish- 


built Hughes Falcon missiles. Saab is developing a rocket-powered 
air-to-ground missile system for the aircraft in its strike fighter con- 
figuration. Advanced design techniques for the delta-wing aircraft 
include incorporation of a small canard plane on either side of the 
nose section just above and behind the air intakes for added stabil- 
ity. Flap blowing on the canard surface and thrust reversers also 
arc planned to improve the J37's STOL characteristics. In a new 
igcment concept for Sweden, the government's Air Board also 
has relegated much of its traditional authority to Saab which will 
serve in a prime contractor role similar to that established for 
Convair for development of the B-58 supersonic bomber. 

Dec. 10, p, 112) was read by Sylvester: 
“ 'These arc the horns of the dil- 
emma on which we find ourselves. We 
have in the past few weeks experienced 
a degree of government news manage- 
ment which is unique in peacetime. 
News generated by government actions 
admittedly was used as part of our Cold 
War weaponry and the weapons were 
successful. Seldom has our nation achi- 
eved a victory in international negotia- 
comparable to the victory in the 
Cuban crisis. Speaking and acting as 
the nation’s own voice. President Ken- 
nedy prevented the Cold War from be- 
coming a nuclear holocaust. As a result 
of his position there is every hope that 
the Cold War combatants will be 
brought closer to a solution of their 
differences.’ ’’ 

DOD Directive 

However, Moss, in the speech, also 
called the Defense Dept, directive re- 
quiring officials to report evert’ contact 
with a reporter "absurd” and said 
“it docs restrict the Bow of news, for 
a directive to report all press contacts 
is nothing more than an attempt to 
channel information through the Pen- 
tagon publicity office. 

“. . . We had better get busy right 
make sure the people's need to 
know the facts of government is ful- 
filled. We must either protect the 
flow of information ... or prepare to 
see our system of government danger- 
ously weakened." 


Sylvester Defends News Policy, 
Notes Government’s ‘Right to Lie’ 


New York-Defensc Dept.’s philoso- 
phy of “news management" is based 
on the premise that “information is 
power,” Arthur Sylvester, assistant sec- 
retary of defense for public affairs told 
the New York Deadline Club recently. 

Sylvester, whose news policies have 
been under attack by various news- 
gathering agencies and organizations 
(AW Nov. 12, p. 156), said that Ameri- 
ca’s failures in the international field 
have been because of “its failure to 
understand the power of the word, the 
power of information.” 

Sylvester continued by commenting 
on the possibility that political control 
of news might be introduced under the 
guise of security requirements. 

'Basic Integrity' 

"This, I think, goes to the basic 
integrity of the people in government. 
If the people that you put in govern- 
ment violate this trust, then obviously 
they should be clobbered and gotten 
out. Basically, I think it is character- 
istic of any party in power to make 
itself look as well as it can or to make 
its failures look not so bad.” 

Sylvester termed "basic” a govern- 
ment’s right to lie, however. 

When asked about half-truths which 


were told by various governmental offi- 
cials during the Cuban crisis, he replied: 
". . . . It would seem to be basic, 
all through history that a government’s 
right— and by government I mean a 
people . . . that it’s inherent in that 
government's right, if necessary, to lie 
to save itself when it’s going up into 
a nuclear war. This seems to me basic.” 
Sylvester said that he made a mistake 
in announcing the policy of news man- 
agement in an Oct. 27 memorandum: 
"Twice since I've been there [as 
deputy secretary of defense], I forgot 
that 1 was no longer chief of the (Wash- 
ington] bureau of the Newark News, 
and was the assistant secretary of de- 
fense for public affairs and therefore 
what you say takes on a much more 
heightened effect ... I made a basic 
error there in phrasing it. But. if I can 
speak as a . . . newsman ... I cannot 
see how any perceptive newsman does 
not know, does not see in the world 
we live in that information is power.” 
However, Sylvester said that Con- 
gress and the people have approved the 
President’s decision on the Cuban situ- 
ation and quoted from a speech by Rep. 
John Moss (D.-Calif.), claiming con- 
gressional backing for his position. 

The quotation from the speech (AW 
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Gemini Mission to Retain Agena 

Washington— Rendezvous with the Agena D will be retained in the Gemini mis- 
sion, the National Aeronautics and Space Administration decided last week. The 
agency had considered eliminating Agena D from the mission, and effecting the 
rendezvous with a piggyback satellite carried into orbit (AW Nov. 26, p. 26). 

The concept change was weighed as one method of saving time and money in the 
manned space flight program. After detailed study and discussions here and at 
NASA’s Manned Spacecraft Center in Houston, the decision was made to keep the 
Agena D stage in the program on the basis that eliminating it would penalize the 
program technically, and the time and money savings would be small. 

As a result of the decision. USAF is now able to proceed with its plans for Blue 
Gemini (AW Dec. 10, p. 27). .Air Force has felt it could not go ahead with its plans 
until NASA made firm the concept for its program. 


NASA Shifts Agena 
Management to Lewis 

Washington— Project management of 
the Agena stage along with its Atlas 
and Thor boosters is being transferred 
from Marshall Space Flight Center to 
Lewis Research Center by the National 
Aeronautics and Space Administration, 
removing the last medium-class launch 
vehicle from Marshall jurisdiction. 

With the transfer of the General Dy- 
namics/Astronautics Atlas. Douglas 
Thor and Lockheed Agena from Mar- 
shall. that center will concentrate ex- 
clusively on the three Saturn vehicles— 
C-l, C-1B and C-5. Development work 
has been essentially completed on the 
vehicles transferred to Lewis, and the 
responsibility of that center will focus 
on product improvement and contract 
management. 


LEM Subcontracting 

Washington— Grumman Aircraft Engi- 
neering Corp. has been given more time 
to develop a subcontractor list for the 
lunar excursion module after National 
Aeronautics and Space Administration 
agreed that there has been insufficient 
time since Grumman won the prime 
contruct for the finn to recommend the 
best subcontractor list. 

As a result, many of the major sub- 
contracts remain open for competition, 
a factor indicated m the decision to 
award parallel preliminary contracts for 
part of the propulsion system (AW Dec. 
10, p. 35). 

Grumman and NASA will enter into 
a negotiated contract for the module 
immediately, rather than have the com- 
pany begin work with only a letter award. 
Prime contract will be negotiated by 
Dec. 21. 

In its own post-award competition for 
subcontractors. Grumman was required 
by NASA to submit a list about five days 
after the firm was notified it had won. 
During the current contract discussions, 
it was decided to re-open the subcontract 
list and to provide prospective subcon- 
tractors with more precise specifications. 


Tlie transfer makes Lewis the major 
medium launch vehicle facility in 
NASA. Centaur program was trans- 
ferred to Lewis last September (AW 
Oct. 8. p. 40), along with the program 
management for the Aerojet M-l stage. 

In addition to its employment in 
Gemini (see box). Atlas Agena is on 
the firm NASA schedule for 10 scien- 
tific payloads— four Rangers, two eccen- 
tric orbiting geophysical observatories, 
two Mariners and two astronomical 
observatories. Twelve Agena D stages 
are being purchased for the Gemini. 

NASA said it expects to complete 
transfer of the vehicle management to 
Lewis in three months. 

Lorkheed-IAM Dispute 
Remains at Stalemate 

Los Angeles— Collective bargaining 
talks between representatives of the In- 
ternational Assn, of Machinists, Lock- 
heed Aircraft Corp., and Federal Media- 
tion Service, which resumed here last 
week and continued for three days, 
again were recessed because no progress 
could be made between the parties. 

Meeting had been held as the strike 
injunction against IAM had been ex- 
tended for a full SO-dav period under 
the Taft-Hartlcy Law, by the U. S. Dis- 
trict Court in Los Angeles. Both Lock- 
heed and IAM representatives were 
available to meet again “on call” from 
the Federal Mediation Service. IAM's 
latest suggestion in the dispute was that 
a representative group of Lockheed 
stockholders attend the next bargaining 
meeting. Observers felt that Lockheed 
management emphatically would reject 
this suggestion. 

Establishment of a union shop re- 
mained the major obstacle blocking 
agreement between IAM and Lockheed 
negotiators. This basic difference took 
on added significance when, last week, 
workers at Boeing Co.'s facilities voted 
for the union shop clause in an advisors' 
poll conducted by the National Labor 
Relations Board, which rescaled that 
almost 74% of the production and 
maintenance personnel sverc in favor of 
the union shop. 


News Digest 


Indian pilots, nosv in training in the 
Soviet Union, arc expected to fly the 
first consignment of MiG-21 aircraft 
from Russia to India late in December 
or early in January. Indian Defense 
Minister Y. B. Chavan said Russia also 
svould honor its agreement to build a 
factory to produce the aircraft. 

Civil Aeronautics Board last sveek said 
probable cause of the crash of a North- 
svest Airlines Lockheed Elector at Chi- 
cago's O'Hare Airport Sept. 17, 1961, 
was a mechanical failure in the aileron 
primary control system due to an im- 
proper replacement in the aileron boost 
system. The CAB report was critical 
of maintenance personnel and the car- 
rier's Electra maintenance training pro- 
cedures, which since have improved. 

Pressurized Queen Air is under dev el- 
opment by Beech Aircraft Corp., Wich- 
ita, Kan., and will sell for about $200,- 
000. First flight of this new twin-engine 
business plane version will be in the 
summer of 1963 and customer deliveries 
are expected to start January', 1964. 
Pressurization feature probably paves 
the way to providing the Queen Air 
with turboprop engines in the future. 

Short Skyvan transport prototype 
rolled out at Belfast plant of Short 
Brothers & Ilarland last week. Runup 
tests on two 390-lip. Continental en- 
gines have started in preparation for 
first flight. Production models will be 
powered by two Turbomeca Astazou 2s. 

Garrett Corp. has bought a Sud Cara- 
vellc Mark 6 for use as a company ex- 
ecutive aircraft as well as a showcase 
for company products. 

North American Aviation sales and 
earnings for 1962 were the highest ever 
reported by the company. Sales of the 
company, which is developing the 
Apollo lunar spacecraft for NASA, 
reached $1,633,675,000 compared with 
$1,262,333,000 last year. Profit was 
$34,557,000 or $4.15 a share compared 
with 1961 figures of $27,750,000 or 
$3.38 per share. 

Kaiser Engineers has been awarded a 
contract by the Armv Corps of Engi- 
neers for design of the integrated mis- 
sion control center (1MMC) at NASA's 
Manned Spacecraft Center. 

Sud Aviation’s 26-passenger Super- 
Frelon made its first flight Dec. 7. Tri- 
turbine helicopter project currently is 
running three months ahead of contract 
schedule. Super Frelon has a 26,000 lb. 
gross weight. This gross weight was 
erroneously reported at 37.730 lb. in 
Aviation Week (Dec. 3, p. 31). 
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AIR TRANSPORT 


Airlane Jams Imperil High-Density Market 


Holiday rush, bail weather snarls East Coast traffic; 
Washington National Airport condition is key factor. 

By L. L. Doty 


Washington— Traffic jams on the high-density Washington-New York-Bos- 
ton airline routes during unfavorable weather threaten to place a ceiling on 
traffic growth in this market, which has expanded steadily since Eastern Air 
Lines introduced its Air-Shuttle service. 

Although Eastern set a new record for the number of passengers carried 
on the Air-Shuttle during the Wednesday before Thanksgiving Day, weather 
restrictions and limitations on the flow of aircraft left many Air-Shuttle passen- 
gers stranded or seriously delayed. Flight delays and cancellations set up a 
chain-reaction of backlogged aircraft that resulted in two 90-min. periods 
at Washington when no Air-Shuttles took off, although an accelerated holiday 
schedule called for departures to New York and Boston every 20 min. 
c point during the day, Eastern 


had exhausted its supply of Air-Shuttle 
Lockheed 1049 aircraft at Washington, 
and for almost an hour, was unable to 
guarantee transportation to a rapidly- 
growing line of impatient passengers. 
Presumably, many of these customers 
either gave up their trip or resorted to 
other means of transportation. 

One Allegheny Airlines flight, serv- 
ing intermediate points between Wash- 
ington and Boston, spent a total of 2 


hr. 42 min. oil the runways of three air- 
ports waiting for take-off clearances. 

Key to the November 21 traffic jam 
is Washington National Airport. Its air 
traffic control system is incapable of 
handling a large volume of traffic under 
unfavorable weather conditions if wind 
directions prohibits the use of the single 
Instrument Landing System (1LS) 
located at the south threshold of the 
main north-south runway. 


IATA to Review Piston-Fare Structure 

Stockholm— International Air Transport Assn, will review its piston-fare structure 
for the North Atlantic at a special Paris meeting early in January in an effort to 
avoid a threatened rate war over the route when the present tariff structure expires 
on Mar. 31. 

Decision to hold the emergency session was announced here last week by IATA 
Director-General Sir William Hildrcd following a warning by Scandinavian Airlines 
System officials that they would reject the piston-fare structure proposed at the Asso- 
ciation's annual traffic conference in Chandler, Ariz. (AW Dec. 3. p. 41). 

Sir William's announced reason for visiting Stockholm was his attendance at the 
Nobel Prize award ceremonies here. SAS officials said an exact date for the Paris 
meeting has not yet been set. 

SAS move towards a veto of the Chandler rates was backed by the governments 
of Denmark, Norway and Sweden and based upon its contention that it cannot 
effectively compete against Icelandic Airlines under the present IATA plan. To meet 
the fares offered by the non-KATA carrier, a potent figure on the Scandinavian scene, 
SAS wants to lower its own fares across the North Atlantic to a point approximately 
S110 below those proposed at the Chandler traffic conference. 

Paris meeting and the plan to review the piston-fare structure once again before 
present rates expire on Mar. 31 also frees SAS from its earlier obligation to approve 
or disapprove of the Chandler proposals by Dec. 15. 

A SAS official said last week that he "assumes” that the Paris discussion will be 
restricted to piston equipment only and that jet fares will stand as proposed. He 
added that it would be "impossible" for SAS to live under the Chandler conditions 
for piston aircraft. 

The airline contends that Icelandic, with four Douglas DC-6Bs. carried 68.000 
passengers over competing North Atlantic routes last year as opposed to 80,000 for 
SAS’s predominantly turbojet fleet. Icelandic contends that its total traffic for the 
year was only 52,000 passengers over all routes and that the 80,000 figure cited by 
SAS represents the total for only one of the carrier's routes. 


Weather minimums at Washington 
are 200 ft. ceiling and J mi. visibility 
when the ILS can be used or when air- 
craft can land north from the south. 
When the wind direction forces aircraft 
to land south from the north, mini- 
mums arc hiked to 600 ft. and 1 mi. 

These high limits are due to the 
nearby 555-ft. high Washington Monu- 
ment and a large restricted area that 
contains the White House and other 
key government buildings. The re- 
stricted area also prevents aircraft from 
making a direct approach from the 
north on the north-south runway. 

As a result, aircraft landing south 
must use the shorter northwest-south- 
east runway, which means they' arc de- 
nied the use of the backcourse of the 
ILS on the north-south runway. Thus, 
all landings on the short runway are 
held to the high minimums and arc 
conducted under VFR conditions. 

Generally, this runway can handle a 
maximum of 45 operations per hour, 
compared with the 50 that can be 
accommodated on the north-south run- 

On Nov. 21, weather was below min- 
imums for the shorter runway until 10 
a.m. and all flights were operated on 
the longer ILS runways with a slight 
downwind component. When weather 
lifted to permit landings on the shorter 
runway from the northwest, traffic vol- 
ume began to increase, reaching a high 
level at 1 p.m. that was sustained 
throughout the day and evening. 

In the morning, Air Route Traffic 
Control Center placed a flow control 
restriction on Washington that limited 
the volume of aircraft to 20 incoming 
flights per lit.; four each from the 
Cleveland, Indianapolis, Jacksonville, 
Atlanta and New York centers. How- 
ever, Eastern had planned a total of 
three Air-Shuttle flights per hour out 
of Washington between 1 p.m. and 10 

To operate these outbound flights, 
Eastern needed a comparable flow ot 
incoming flights to maintain a proper 
inventory of aircraft. Traffic flow at the 
airport was further intensified by an 
additional 15 extra sections that United 
Air Lines added to its regular schedule 
that day. 

Eastern operated 18 flights of the 
total 30 it had planned between 1 p.m. 
and 10 p.m. Fortunately, the air traffic 
control staff was able to handle more air- 
craft per hour from New York than the 
tour that the flow control restriction 
called for. Between 1 and 2 p.m., nine 
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aircraft were accepted from New York. 
During the next 2 hr., the total was 6 
per hr. and the total steadily increased 
thereafter until 7 p.m.. when 1 1 per hr. 
were being accepted at Washington. 

Meanwhile. Eastern dispatched two 
aircraft between 1 p.m. and 2 p.m., one 
in the next hour, two in the following 
hour but none between 5:40 pan. and 
5 p.m. After 5 p.m.. four aircraft were 
dispatched within an hour and opera- 

when no Eastern Air-Shuttle flights 
took off until 8:40 pan. 

Although Eastern lost a substantial 
number of passengers because of the 
air traffic jam. the Air-Shuttle lost few 
friends. Eastern personnel at the Wash- 
ington airport maintained a constant 
liaison with control tower personnel so 
that Air-Shuttle customers were regu- 
larly and frankly informed of the oper- 
ational problem. 

On the Sunday following Thanks- 
giving. with operations back to nonnal, 
the Air-Shuttle established still another 
one-dav record for the service with a 
total of 13,439 passengers. 

Meanwhile, the Federal Aviation 
Agency announced a plan which it 
hopes will crack the air traffic bottle- 
necks created during peak periods under 
bad weather conditions at congested 
airports. Last week, it began the simul- 
taneous landing of aircraft on dual ILS 
runways at Chicago’s O’Harc Airport 
as a means of reducing stacked aircraft 
in Chicago's traffic pattern. 

Aircraft moving into final approach 
at O'Harc will be separated by 1.000 
ft. vertically and 3 mi. horizontally up 
to within 8 mi. of touchdown. 

Physical configuration of Washington 
National Airport, bordered on three 
sides by the Potomac River, leaves no 
area for the installation of a dual ILS 
operation. Diversion of local traffic to 
other airports serving Washington. 
D. C.— the new Dulles International 
Airport and Baltimore’s Friendship Air- 
port— is impractical because of the rela- 
tively long distance of these fields from 
the center of Washington. 

Washington is a key point in the 
northeastern megalopolitan air corridor. 
Traffic delays at Washington National 
Airport create similar delays or cancel- 
lations at New York and Boston air- 
ports. 

In this connection, a White House 
task force had this to say last week in 
a special report to President Kennedy: 

“. . . airways and airports of the 
northeastern corridor are already con- 
gested. Absorption of the new jets, 
therefore, assumes either costly increases 
in system capacity or more effective 
utilization of existing capacity ... an 
alternative that might be considered is 
encouraging the transfer of some short- 
and intermediate-haul air traffic to im- 
proved surface facilities.” 

38 


Airline Communications Network 
Will Get First Trial This Month 


Washington-New electronic switch- 
ing system which should greatly speed 
teletype and data communications be- 
tween participating airlines in the U. S. 
and abroad will go into trial operation 
this month. 

Three stations will form the network. 
The first, at Islip. L. I.. N. Y„ is ex- 
pected to begin operational duties next 
month. A second station is to be con- 
structed in Chicago, and is scheduled 
for operation late next summer. A third 
station is expected to be built in the 
Los Angeles area. 

Inter-line reservations requests that 
today must pass through a number of 
hands and electro-mechanical switch- 
ing mechanisms, sometimes requiring 
many hours to reach their destination, 
will be relayed directly and almost in- 
stantaneously. according to Aeronautical 
Radio Inc. (Arinc) which will operate 
the new network for the airlines. The 
electronic data processing which forms 
the heart of the new network was sup- 
plied by Collins Radio at a cost of 
slightly more than S2 million per sta- 

The Collins equipment will auto- 
matically route a teletype message to 
its destination or multiple destinations. 
When landline circuits are busy, it will 
automatically store messages on mag- 
netic disks or tape until the circuits are 
available. Provision is made to pennit 
transmission of priority messages by 
automatically interrupting a routine 
message, storing it and transmitting it 
later. 

Another important feature is that 
greatly simplified procedures can be 
used for addressing messages to their 
destination without the need for in- 
cluding routing infonnation. according 
to John S. Anderson. Arinc president. 
This is expected to simplify training 
procedures for airline personnel and 
minimize errors. 

Anderson emphasized that the new 
switching system was made feasible by 
the low-cost, bulk-communications tar- 
iff. known as Tclpak. established by 
American Telephone & Telegraph Co., 
which places an extensive national land- 
lines network within financial reach of 
the airlines. The Telpak tariff currently 
is under investigation by the Federal 
Communications Commission because 
of objections raised bv Western Union 
and Motorola. If the FCC should reject 
the concept. Arinc would be forced to 
consider construction of its own na- 
tional microwave network to support its 
needs, Anderson said. 

Airlines which will participate in the 
new system currently deliver about 16 


million words per day by teletype, with 
an average of 24 words per message. 

U.S. and foreign airlines will partici- 
pate in varying degrees in the new 
switching system. Eleven airlines have 
arranged to participate fully, using the 
new switching centers botii to handle 
inter-line teletype and data communi- 
cations as well as for switching of 
their own intra-airline communications. 
These airlines include American, Cen- 
tral, Continental. Frontier. North Cen- 
tral, Northwest. Ozark. Pan American. 
Trans-Texas, Trans World and West- 

Delta. United and Eastern, each of 
which has its own intra-line automatic 
switching system, will tie-in to the 
Arinc system for inter-line teletype and 
data communications. Discussions arc 
under way at present with Braniff and 
National Air Lines. Anderson said. 

The switching station at Islip will be 
connected to the Atlantic submarine 
cable, while the Los Angeles station 
will connect to high-frequency radio 
links to Hawaii, making possible direct, 
speedv transmission of messages from 
Europe to the U.S. and Hawaii. 

The transition from present indi- 
vidual airline electro-mechanical switch- 
ing facilities to the new network will 
be gradual, so as not to disrupt service. 
Pan American will be the first airline 
to begin using the new Islip station, 
followed in January by American Air- 
lines. The remainder of the partici- 
pating airlines are expected to begin 
using the new system by early fall, 
Anderson said. 

Pending construction of the second 
station in Chicago, Arinc will use Col- 
lins data processing equipment installed 
in the company’s Cedar Rapids. Iowa 
plant. No date has been set for con- 
struction of the third station in Los 
Angeles. However, pending its construc- 
tion. the facilities at Cedar Rapids and 
Chicago can be used, with West Coast 
messages routed to the Midwest and 

The new electronic switching system 
is not intended to permit direct com- 
munications between individual airline 
reservations computers, a problem cur- 
rently under study by the airlines. How- 
ever, it can be used to route teletype 
space requests directly into a reserva- 
tions computer where the airlines in- 
volved have the same type computers. 
Such an arrangement is planned by 
American. Delta and Pan American. 

In addition to the automatic routing 
function, the new Collins equipment 
also will provide automatic accounting 
of message traffic so that system oper- 
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ating costs can be pro-rated to user 
airlines, as well as automatic recording 
of the time messages and are received 
and transmitted. 

Completely dual data processing 
equipment is planned for each of the 
three stations, with both operating con- 
tinuously. Only one will be on the 
line, but the other can take over in- 
stantly in event of failure. Electric 
power will be supplied by a continu- 
ously-running diesel generator operating 
in parallel with local power so that 
even a momentary failure of the latter 
will not disrupt service. 

The new electronic switching system 
capabilities will encourage the airlines 
to implement ground-air data link for 
transmitting routine instructions and 
weather data to in-flight aircraft, Ander- 
son predicted. Because data link is 
a pulse-coded communications system, 
compatible with the teletype facilities 
of the network, it will be possible for 
the system to automatically route a 
message from an airline operations office 
to the intended aircraft cockpit without 
human intervention. 

Flying Tiger Ordering 
Two DC-8F Aircraft 

New York— Advantage in bidding for 
military passenger and cargo contracts 
is an aim of the Flying Tiger Line in 
ordering two DC-8F jets. Cost of the 
airframes, engines and spare parts total 
$17,000,000. 

Aircraft, capable of carrying 189 pas- 
sengers in high-densitv seating, or 95,- 
282 lb. of cargo, are scheduled for de- 
livery in January and March. 1964. 

Robert W. Prescott, president of 
Flying Tiger, said earlier this year in a 
speech at New York (AW Oct. 1 5. 
p. 49) that "any equipment additions 
we would make would be CL-44s.” add- 
ing that this aircraft would satisfy the 
carrier's needs for 10-15 years. 

Flying Tiger spokesmen said, how- 
ever,' that Prescott was speaking then 
in terms of freight service. The DC-8Fs, 
with their passenger capability, arc de- 
sired to facilitate the airline's efforts 
toward more Military Air Transport 
Service passenger charters, the spokes- 
man said. 

Carrier made a $70,000 down pay- 
ment on the order. Only last May Fly- 
ing Tiger received the last of 10 CL-44s 
obtained at a cost of S5 5,000,000. It 
also operates nine Lockheed 1049H 
freighters and is negotiating for the lease 
of three Electra passenger aircraft from 
Lockheed. 

Airline is reporting improving rev- 
enues as result of its use of the CL-44s, 
and has declared a stock dividend of 5% 
payable Feb. 15, 1963. Dividend is the 
third declared on outstanding stock; 
others were in 195S and 1960. 

AVIATION WEEK and SPACE TECHNOLOGY, 


TWA Hostess-Purser Strike Averted 

New York-Strike by 1.600 hostesses and pursers against Trans World Airlines 
port Workers Union. 

Walkout was scheduled for noon Thursday, when the 30-dav cooling off period 
ing session between TWA and P union Local 550. ? 

final wording of the contract. Employes were seeking wage increases approximating 
8%, reduction of work hours from 781 to 70 hr. a month, and added sick leave. 

Negotiations have been under way since Februarv. Contract will be the first for 
TWA’s hostesses and pursers under TWU representation. Membership recently 
transferred its affiliation from the Air Line Pilots Assn, to the TWU. 


Carriers Expect 1962 Traffic Rise 
Despite Slump in Last Six Months 


Washington— U. S. domestic trunk- 
line passenger traffic continued to level 
off during the month of November, but 
chances now appear strong that revenue 
passenger miles will show about a 9% 
gain for the year, compared with a 1% 
increase in 1961. 

Heavy traffic volume during the first 
half of the year is expected to offset the 
discouraging trend experienced during 
the latter half of 1962. However, de- 
spite an expected relatively good show- 
ing for the year, a dwindling load factor 
for all airlines is causing increased con- 
cern within the industry. 

Industry load factor for November 
was 49.5%, the second consecutive 
month it has remained below the 50% 
mark. Highest load factor reported for 
the month was 57.6%, earned by Delta. 
Only four other trunk carriers were able 
to generate a load factor above 5056. 

A further cause for concern in No- 
vember is the continued inroads coach 
passenger traffic is making on first-class 
traffic. During the month, coach serv- 
ice accounted for 66.6% of total reve- 
nue passenger miles, compared with 
58.9% in November, 1961. For the 
first 1 1 months of the year, coach ac- 
counted for 65.1% of the total, com- 
pared with 57.3% in the same period 

For all 1 1 trunklines, coach traffic 
increased 17.6% in November while 
first-class traffic dropped 15.7%. No 
trunk carrier registered an increase in 
first-class traffic, but only one airline. 
Northeast, failed to show a gain in 
coach revenue passenger miles. 

Delta’s coach traffic jumped 80% 
during the month and Continental’s 
rose 5056. Coach available seat miles 
for the industry reached 3.1 billion, a 
21% increase over the same period 
last year. First-class seat miles dropped 
8.5% to 1.8 billion. 

American Airlines showed no gain 
in revenue passenger miles for the 
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month, while United reported a slight 
increase in traffic, about 2% over the 
volume handled in November, 1961. 
TWA registered a 10% increase and 
Eastern a 5% decrease. 

The low load factors and the con- 
tinued diversion of first-class traffic to 
coach is expected to have a serious ef- 
fect on net profits for the year. These 
two problems are the source of a major 
industry split, with low fare advocates 
holding that a cut in prices will restore 
load factors while high fare supporters 
feci that closing the coach and first-class 
rate gap will stop the diversion. 

In the center is W. A. Patterson, 
president of United Air Lines, who be- 
lieves that a single fare concept will 
correct both problems simultaneously. 
During November, United's decline in 
first-class revenue passenger miles was 
substantially less than other trunklines 
and its gain in coach traffic was 7%. 

Industry first-class load factors in 
November were the lowest in history 
for this category of service. First-class 
load factors of three trunklines dipped 
below 40% and the highest recorded 
was Delta's 49.3%, followed closely by 
American with 49.2%. 

Delta also showed the highest coach 
load factor in the industry with 63.2%. 
It was the only trunkline to pass the 
60% level in coach services. American 
had a 56.6% coach load factor. 

Local service carrier traffic continued 
to show the steady traffic growth pat- 
tern it has experienced throughout the 
vear. Revenue passenger miles reached 
138 million, an 18.5% increase over the 
volume reported in November, 1961. 
Available seat miles, however, climbed 
to 333 million, a 20% increase over the 
corresponding period last year. 

As a result, local service load factor 
dropped slightly from 42% to 41.556. 
Bonanza, Ozark. Piedmont and South- 
ern compiled major gains in revenue 
passenger miles during the month. 
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CAB F avors Common F ares With in Hawaii 


Washington— Civil Aeronautics Board 
has ruled that it cannot compel Hawaii- 
U. S. mainland carriers to adopt com- 
mon fares covering air services within 
the state of Hawaii, but said it would 
have “no hesitancy” in approving such 
fares if they arc filed by the airlines. 

In a final opinion in the Hawaiian 
Common Fare Case, the CAB reversed 
the stand on the fare issue it reached in 
1949, when it found that common fares 
to consecutive points are ordinarily un- 
sound in principle. The latest case was 
instituted when Aloha Airlines and 
Hawaiian Airlines proposed a fare be- 
tween the U. S. mainland and various 
points in Hawaii at the same dollar 
value as the fares between the mainland 
and Honolulu. 

The joint fare proposal was supported 
bv the state of Hawaii and CAB Bureau 
Counsel, but was opposed by Northwest 
Airlines, Pan American World Airways 
and United Air Lines, the three main- 
land-Hawaii U. S. carriers. 

Current Tariffs 

Under current tariffs, passenger fares 
arc computed by adding the mainland- 
Honolulu basic fare to the fares from 
Honolulu to the outer islands— Hawaii. 
Maui, Molokai and Kauai. Under the 
proposed plan, fare to all Hawaiian 
points from the mainland would be 
the same and revenues therefrom would 
be pro-rated between the mainland car- 
riers and the local Hawaiian airlines. 

In its 1949 decision, the Board found 
that since it was unable to prove justifi- 
cation for the common fares, such fares 
must be held "unjust and unreason- 
able.” In its latest decision, the CAB 
agreed with the earlier opinion that, as 
a general proposition, charging the same 
fare for a longer distance as for a shorter 



one is unsound in the field of rate mak- 
ing. It added: 

"However, as the 1949 decision 
clearly indicates, the Board did not find 
that the principle set up an absolute bar 
to common fares, but only that such 
fares should not be allowed in the 
absence of special justification. On the 
comparatively limited record before it 
in that proceeding, the Board found no 
special justification. Here ... we have 
before us a comprehensive record which 
contains voluminous evidence bearing 
on the need for common fares and the 

ecial circumstances which justify 

Unique Circumstances 

In developing this “special justifica- 
tion,” the Board agreed with the ex- 
aminer who said that unique circum- 
stances surrounding the economy of 
Hawaii have special significance in the 
support of common fares: 

• Hawaiian economy has a narrow base. 

• Economy of outer Islands is centered 
on the principal economic activities of 
Oahu, site of the state capital— Hono- 
lulu. Economic growth of the outer 
islands is less than that of Oahu. 

• Outer islands have little opportunity 
to improve their economies except 
through tourism. 

• The state must rely entirely on air 
traffic for the movement of people be- 
tween most of its counties and cities. 

• Hawaii— as a state— is more of an eco- 
nomic unit or common trade area than 
when it was a territory. 

In the 1949 decision, the Board found 
that there was strong competition be- 
tween the individual islands for the 
tourist dollar and that common fares 
would tend to divert tourist business 
from the nearer to the farther islands. 
However, in the later investigation, the 
Board concluded that the people of 
Hawaii now seek a fare structure that 
will treat the state as a unit and will 
make all the advantages of the state 
available to travelers on an equal basis. 
Tourist Trade 

It further concluded that common 
fares will benefit all islands without af- 
fecting the ability of each island to com- 
pete for tourist trade with the others. 
In addition, the Board found that, not 
only does Oahu— now the center of the 
tourist trade-support the common fare, 
but that members in the state legisla- 
ture have shown a willingness to ap- 
propriate money for the development of 
tourism in neighboring islands on 
grounds that the whole state will bene- 
fit by such action. 

In its decision, the Board stated that 
"the outer islands and Honolulu are 
interdependent economically, and tour- 


ist destinations are more complemen- 
tary than competitive.” 

The Board showed one major con- 
cern in its opinion. It said it is apparent 
that, over an extended period of time, 
additional capacity may be required to 
accommodate the new traffic generated 
by common fares. In addition, it sug- 
gested that it would be necessary for 
mainland-Hawau carriers to stimulate 
an additional 12% traffic volume to off- 
set the lower common fares. 

It concluded that these opinions 
should not be taken as "a prejudgment 
of any joint fares which may be filed in 
the future” and then added: 

"If the carriers were to conclude that 
common fares would stand a good 
chance of producing adequate revenues, 
the Board would not . . . be averse to 
a reasonable experiment in introducing 
common fares to Hawaii. If such fares 
do not work out satisfactorily, the car- 
riers would cancel them.” 

Eastern’s Air Shuttle 
Service Shows Increase 

New York— Growing passenger vol- 
ume on Newark-Boston schedules is the 
reason for air shuttle service expansion, 
according to Eastern Air Lines. 

Flights now depart Newark each hour 
on the half hour from 7:30 a.m. to 
10:30 p.m. every weekday. Accompa- 
nied by restoration of nonstop shuttle 
service between Boston and Washing- 
ton, the expansion adds 2.340 seats to 
Eastern’s daily schedules linking Bos- 
ton-New York-Washington. 

Service now provides flights each half 
hour between La Guardia/ Newark and 
Boston. Previously, shuttle flights de- 
parted Newark 30 min. after each odd 
numbered hour. Hourly shuttle service 
from La Guardia to Boston between 
S a.m. and 10 p.m. continues. 

Resumed Boston-Washington non- 
stop service offers departures from both 
points at 7:30 and 1 1 :30 a.m. and 2:30, 
5:30 and 8:30 p.m. 

Hourly service from La Guardia to 
Washington and half-past-odd-hour de- 
partures from Newark to Washington 
continue unchanged, although Eastern 
spokesmen say volumes are increasing 
on these schedules to where a frequency 
matching that to Boston will likely be 
inacted soon. 

"We were having to run so many 
extra sections on the Newark-Boston 
schedules that doubling the frequency 
was justified," an Eastern official said. 

Lockheed Constellations with 95 
seats are used on the shuttle between 
La Cuardia-Boston and Boston-Wash- 
ington, while 90-passcnger DC-7Bs will 
fly between Newark-Boston. 
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Airline Traffic — October 1962 
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Tests Seek Lower Caravelle Minimums 


By Robert E. Farrell 

Paris— Sud Aviation and Lear Siegler, 
Inc., have completed an 18-month test 
program of an automatic landing system 
which may permit user airlines to oper- 
ate Caravelle aircraft under limited 
weather conditions of 100-ft. ceilings 
and 1-mi. visibility. 

Test program was sponsored by 
French civil aviation authorities and by 
U. S. Federal Aviation Agency. Frencti- 
government-owned Caravelle 01 proto- 
type was equipped with standard LSI 
Astronics L-102 automatic flight con- 
trol system installed on all of Sud’s 
Caravelles. 

Linked with the L-102 autopilot is 
a Sud-Lear-developed automatic land- 
ing system which its designers claim 
provides automatic control of the air- 
craft, including throttle control from 
glide approach through flare-out to 
touchdown. 

While program contract calls for 20 
successive automatic landings, 250 au- 
tomatic landings already have been 
made. Sud-Lcar system is scheduled 
to be publicly demonstrated for the first 
time this week at Orly Airport, Paris. 

French government and FAA officials 
in Paris confirmed claims that the test 
aircraft has exceeded contract demands. 
The 20 successive automatic landings 
had to be achieved within ±250 ft. of 
average touchdown point longitudinally 
and ±25 ft. laterally. Touchdown dis- 
persion throughout the whole test pro- 
gram, however, has been about one- 
half the contract allowance. Automatic 
throttle control has maintained let- 
down speed on a ±3-kt. allowance. 
FAA Participation 

Sud-Lear automatic landing system is 
one of several such systems currently 
under study by French aviation authori- 
ties. FAA participation, however, is 
limited to the Sud-Lear program. 

Commenting on the latter, one top 
French aviation official told Aviation 
Week a decision would shortly be 
made which may permit Caravelle 
users to operate into certain French 
airports on basis of 100-ft. ceilings and 
one-quarter mile visibility'. Presumably, 
these new minimums would be ex- 
tended around Europe. 

Generally accepted jet minimum 
landing requirements in Europe for 
Caravelles are 200 ft. ceiling and half- 
mile visibility. European studies have 
shown that if the 100-ft. ceiling, 1-mi. 
visibility minimums were accepted, 
about 80% of canceled European flights 
due to weather conditions could be 

French approval of lower jet mini- 


mums for Caravelle operations would 
also assume high-precision ILS ground 
equipment. Such equipment is avail- 
able at most of Europe’s major air- 
ports. though local terrain conditions 
might nonetheless rule out any lower- 

“Wc don’t quarrel with Sud-Lear 
claims that their system can be used 
with existing ground equipment,” notes 
one French aviation official, "but we 
will only lower present minimums where 
the ILS signals are highly reliable and 
where local terrain isn’t a factor.” 

Lear officials say their automatic land- 
ing system installed on the 01 Caravelle, 
while a developmental system, uses 
standard production electronic sub- 
modules supplied in other LSI Astron- 
ics’ divisions systems. It is understood 
that the final production system will 
be only slightly different from the de- 
velopmental automatic landing system 
now being used. Extra weight involved 
in the aircraft installation amounts to 
roughly 45 lb. and cost is described as 
negligible. Production of the auto- 
matic landing system, which is designed 
to operate with existing airport ground 
equipment, will be available for instal- 
lation on present operational Caravelles 
late next year. 

Only additional airborne equipment 
required in the cockpit for the Sud-Lear 
automatic landing system is a radio alti- 
meter. This instrument is not used as 
a direct control signal but only as a 
command signal to regulate ratc-of- 
dcscent during the last few seconds of 
flight. Caravelle test aircraft uses a 
French-developed radio altimeter de- 
signed especially to operate in the re- 
gion of zero altitude to 200 ft. Lear 
engineers, however, claim most present 
day radio altimeters should be adequate 
for the mission. 

For longitudinal control during 
descent, the Sud-Lear automatic land- 
ing system utilizes an instantaneous 
vertical velocity sensor (IWS) which 


Concorde Lineup 

London-Sir Arnold Hall, chairman 
and managing director of llristo! Siililc- 
lcy Engines, Ltd., will be the first presi- 
dent of a joint Anglo-French committee 
to develop the Olympus 593 powcrplant 
for the Concorde supersonic transport. 

British and French nationals, similar to 
the airframe design group (AW Dec. 3, 
p. 41). Next president will be Henri 
Desbriieres. . president of Snecma. the 

ing as vice president. 


links ground control signals with the 
automatic pilot. IWS is used as the 
primary control reference during ap- 
proach". flare and touchdown, and once 
introduced into the system during en- 
gagement of glide path there is no 
further switching of direct control sig- 
nals. Sud-Lcar officials claim this to be 
a major feature of their system since the 
pilot knows before the flare is initiated 
that the basic system is working 
correctly. 

At roughly 200 ft., the ILS glide 
path error signal, which has been used 
to command rate of descent, begins to 
fade out on command from the air- 
craft’s radio altimeter. At 50 ft., the 
glide path signal is completely phased 
out and the radio altimeter signal is 
then the primary command signal for 
scheduling the aircraft's rate of sink. An 
exponential flare is then controlled to 
touchdown. 

Tight Control 

Lear engineers say their IWS pro- 
vides glide path control that is much 
tighter than normally obtained from 
standard approach couplers. Same de- 
gree of tightness, Lear-Sud officials say, 
is maintained throughout flare and 
touchdown. 

Andre Turvat, former Nord Aviation 
test pilot and currently chief test pilot 
on the Caravelle automatic landing pro- 
gram, claims aircraft flight path is so 
smooth that the pilot knows the flare 
mode has been initiated only by a 
gradual slowing down of the rate-of- 
desccnt resulting in a glide path error 
above the beam. 

Sud-Lear engineers also claim that use 
of high-gain lateral coupler permits 
substantial improvement in lateral path 
tracking accuracy. 

Electronics necessary for the auto- 
matic landing system— including the 
lateral and longitudinal couplers and the 
throttle control system— are housed in a 
single package. This package represents 
the first step in the Sud-Lcar program 
aimed at achieving automatic landings 
in zero-zero weather conditions. 

Sud-Lear present thinking is that it 
may not be necessary for complete re- 
dundancy to meet operational safety re- 
quirements for zero-zero landings. Cur- 
rent French aviation official thinking, 
while willing to be convinced, does not 
agree with the Sud-Lcar philosophy 
when it is used for zero-zero landings. 

Production planning on the, proved- 
out Sud-Lear automatic landing system 
is moving ahead to make it possible for 
Caravelle users to modify their aircraft 
with the new system and thus benefit 
from the expected decision permitting 
lower operating minimums. 
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Management for today and tomorrow- by Boeing Aero-Space Division 


Boeing’s Aero-Space Division has major contract responsi- 
bilities in the fields of missiles, weapon systems, boosters, 
space vehicles, electronics, hydrofoils and space research. 

The Division is backed by the most extensive laboratories 
and research facilities in the industry, and employs ad- 
vanced business systems and management techniques such 
as PERT. Fifteen thousand engineers, scientists, production 
and staff specialists give the Division the full range of 
capabilities required in all phases of the management 


of its complex weapon and space system programs. 

The Division has experience in depth in such areas as 
supersonic aerodynamics, systems engineering, electronics 
engineering and manufacturing. Emphasis on quality con- 
trol and reliability engineering has contributed toward the 
Division's outstanding record of performance in systems 
management. It has also assured the design and develop- 
ment of superior products, manufactured and delivered on 
schedule, at lowest cost. 





Sikorsky Revises S-65 Passenger Helicopter Configuration 

Major revision in design of the Sikorsky S-65 50-60 passenger helicopter is shown in this new artist's concept. Previous concept (AW 
Jan. 8, p. 37) more nearlv resembled the S*64 flying crane. New configuration has longer fuselage, redesigned engine mountings with 
the engines moved aft, twin tail rotors which arc boom-mounted and an enclosed rotor head. Center fuselage doors have been added 
and the fuselage spousou has been moved aft. Original version was to have a -100 mi. range and cruise speed of about 150-200 mpli. 


Frontier Undergoes 
Refinancing Program 

Credit agreement involving S3, 500,- 
000 has been extended by four banks in 
a refinancing program for Frontier Air- 

Loan will retire existing long-term 
debt totaling S2. 300.000 and will also 
cover the purchase of additional twin- 
engine Convair aircraft. Interest rate is 
51%, compared with 51% for the previ- 
ous loan being retired. 

Frontier officials said the new loan is 
based on the carrier’s existing resources, 
and was made without the federal guar- 
antee which applied to the previous 
debt. 

Funds were provided for the new 
loan by the Colorado National Bank of 
Denver. Walker Bank &• Trust of Salt 
Lake City. Valley National Bank of 
Phoenix and the Bank of New York. 

FAA Changes Stand 
On Anti-Collision Plan 

Washington— Federal Aviation Agen- 
cy has changed its earlier views and now 
plans to fund new airborne anti-collision 
system programs. But primary empha- 
sis will be on defining system require- 
ments and how such a system would 
work in the air traffic control environ- 
ment, rather than on hardware procurc- 

The action follows airline and indus- 
try criticism of the agency’s earlier 
plans to halt work on airborne anti- 
collision systems for lack of promising 
solutions (AW Oct. 22, p. 37; Dec. 3, 


p. 40). FAA’s system management di- 
vision currently is examining existing 
programs and will prepare a proposed 
program for Fiscal 1963 funding for top- 
level approval. Target date for getting 
approval is March. 

The one area where the FAA might 
procure limited hardware for tests is 
airborne proximity warning indicators, 
but even here major emphasis will be 
on establishing feasibility by analysis 
and limited tests. 

A new policy statement on anti- 
collision systems, which provides pro- 
gram guidance for FAA personnel, was 
approved recently by Robert J. Shank, 
deputy administrator for development. 
The policy statement sets out the fol- 
lowing principles: 

• Air Traffic control system is expected 
to be the "principal means of collision 
prevention," but the role of the collision 
avoidance system and proximity warn- 
ing indicator "is recognized within this 
frame of reference.” 

• Collision avoidance system (CAS) 
effort will be conducted with two basic 
objectives in mind: to establish CAS 
system characteristics which can meet 
requirements and also be compatible 
with the air traffic control system and 
establish criteria which can be used for 
guidance of future development effort, 
either publicly or privately financed, as 
well as criteria for evaluating proposed 
systems. 

• “Significant benefits would result from 
the use of an effective proximity warn- 
ing indicator (PWI) by itself” and the 
FAA "will continue feasibility testing of 
promising PWI techniques.” 

At the recent meeting of the Radio 
Technical Commission for Aeronautics, 


Shank had responded to criticism of 
FAA’s earlier policy by suggesting that 
the airlines and other airspace users 
could fund the development of PWI 
systems if they felt their use would be 
beneficial. 

But an Air Transport Assn, spokes- 
man replied that this was not feasible 
until the FAA had determined and ad- 
vised airspace users how such devices 
would fit into the existing traffic control 
system. The FAA’s policy statement 
appears to acknowledge the agency’s 
responsibility in this respect. 

Air Afrique Will Buy 
Two DC-8 Transports 

New York— Purchase agreement for 
two Douglas DC-Ss has been signed by 
Air Afrique. the airline operated by a 
consortium of 1 1 African republics. 

Delivery' of the two Series 30 turbo- 
fan-powered aircraft is scheduled for 
October, 1963. and January, 1964. 
Initial service will be between France 
and principal cities of the consortium. 
Chcikh Fal, president of the airline, 
says bilaterals are being sought for ex- 
tension of routes to other nations 
outside Africa. 

Financing for the aircraft is being ar- 
ranged through the Export-Import 
Bank. A 5600,000 loan to formalize 
the purchase order was arranged by 
Douglas Aircraft Co. through the First 
National Citv Bank of New York. 

Aircraft will be the first turbine equip- 
ment operated by the African airline, 
which now owns three DC-3s and is 
leasing 1 5 DC-4s, one DC-6B and a 
Lockheed 1049. 
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This one covers 165 me in L-Band. 


We just finished making this power klystron. (We’re Eimac, of course.) It's our X832. And here’s the objective 
data: 165 megacycles bandwidth (to 1 db) / 1217 to 1382 megacycles with no tuning / 10 megawatts peak / 
10 kilowatts average power output / microperveance 7 results in full power operation at 114 kilovolts with 
272 amperes peak / hollow beam, magnetron -injection gun. The X832 L-Band Broad-Band Power Klystron 
is another example of the way Eimac meets tomorrow's tube needs today. Another reason to keep your eye 
on Eimac for high-power klystrons, advanced microwave tubes, power grid tubes, accessories. 
Eitel-McCullough, Incorporated, San Carlos, California. Subsidiaries: Eitel-McCullough. S.A., 

Geneva, Switzerland; and National Electronics, Geneva, Illinois. KEEP YOUR EYE ON 
46 
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ONE HUNDRED PALL MALL LONDON SW1 ENGLAND 

USA: BRITISH AIRCRAFT CORPORATION (USA) INC., 390 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2, VIRGINIA 


AIRLINE OBSERVER 

► Interest rates for airline equipment loans have dropped to a favorable 
level due to a general slack in the money market, but the benefit comes at 
a time when airlines aren’t seeking new financing and don't need or want 
refinancing. Last year, banks were asking 54%. or about \% above prime 
interest rates for a term airline equipment loan. Indications now are that 
banks will settle for as little as 4% above prime. 

► Supreme Court decision on whether Pan American World Airways 
should be required to divest itself of its 50% interest in Panagra now is 
not expected until next spring. Because the decision will have far-reaching 
effects on U. S. carrier sendees in South America, the Civil Aeronautics 
Board's South American Route Investigation will undoubtedly be delayed 
until after the decision is issued. 

► Proposed Pan American World Airways-Trans World Airlines merger 
(AW Dec. 10, p. 41) has brought all governmental activities in the inter- 
national airline field to a virtual standstill. Last week. White House steering 
committee, which is developing a proposed policy for U. S. international 
air transportation (AW Nov. 26, p. 38), passed its Dec. 1 3 deadline with- 
out reaching an agreement on recommendations to be submitted to the 
President. In recent weeks. State Dept, has undertaken no discussions on 
bilateral agreements with other nations. This apparent wait-and-see attitude 
establishes the proposed merger as the key to future planning in interna- 
tional aviation both here and abroad. 

► Spectacular growth of airfreight traffic so far this year is causing increasing 
number of carriers to focus more attention on this category of business as 
an essential supplement to a relatively unstable passenger traffic growth 
pattern. Volume of airfreight handled by trunklines and all-cargo lines had 
increased 21% the first 10 months of 1962 over the same period last year. 
Competitive sales programs were accelerated this year as each carrier pushed 
to win a share of this traffic, and will be expanded even further next year. 

► U. S. domestic trunklines last week reported a net loss of SS.9 million 
for the first 10 months of 1962, compared to a net loss in the same period 
last year of S17.2 million. According to the Air Transport Assn., the results 
do not include the same S16 million paid in operating revenues to Eastern 
Air Lines by nine other carriers under the provisions of the Mutual Air 
Agreement. Operating revenues of the industry during the 10-month period 
were S1.9 billion, compared with S1.7 billion for the same period in 1961. 

► Soviet Chainuan Khmshchev has reported that Russia “topped its target" 
for air passenger transportation during the first four years of the current 
seven-year plan (1959-1965). Goal for 1965 is 50 million ait passengers. 
Speaking before the plenary meeting of the USSR Communist Party's 
Central Committee, Khrushchev indicated— by omission— that Russian air 
cargo traffic has been below target thus far in the seven-year plan. 

► Indications are now strong that important headway is being made in 
the development of a bilateral air transport agreement between Japan 
and Red China for a reciprocal air sendee between Tokyo and Peking. 

► Oxygen leakage in the cockpit is suspected as a cause of a fire which 
destroyed an Air-India Boeing 707 bypass engine transport Dec. 1 on the 
ramp at Bombay's Santa Cruz aiqiort. Flight engineer and catering per- 
sonnel escaped before flames swept through fuselage, destroying all but 
the wings and engines of the aircraft. The 132 passengers scheduled for 
a flight to Delhi were not yet aboard. Sabotage has been ruled out. 

► Trans World Airlines is in the process of rewiring a Boeing 707-331 trans- 
port to couple the Doppler system to the autopilot, which will enable the 
aircraft to follow a Doppler track more accurately than is now possible 
by manual autopilot operation. Modification entails the addition of a 
command-softening system to eliminate the excessive autopilot lurch that 
would otherwise occur when the Doppler system automatically transfers 
from one stage to another. 


SHORTLINES 


► Air Mali has inaugurated service be- 
tween Bamako. Capital of the Repub- 
lic of Mali, and Monrovia, Liberia, with 
Soviet, four-turboprop Ilyushin 11-18 
transports. 

► Allegheny and Piedmont airlines have 
filed a joint tariff with the Civil Aero- 
nautics Board which would allow for- 
eign visitors to buy a S99 ticket good 
for unlimited travel throughout the 
U. S. on the systems of both airlines 
for a period of 30 days. 

► Bonanza Air Lines has asked CAB 
permission to discuss with Alaska Air- 
lines and other local service carriers a 
tariff that will provide for unlimited 
travel for a specified period at an estab- 
lished rate over all areas of the U.S. 
served by the local carrier system. Bo- 
nanza wants 90 days to discuss such 
issues as pricing of the fare, proration 
of revenues, time limitations, details of 
ticketing and accounting, eligibility for 
purchase and restrictions with other 
carriers. Bonanza calls its proposed 
tariff “AmericaLand.” 

► Capitol Airways has purchased a DC- 
8F convertible passenger-cargo transport 
to handle private charter operations and 
contract work for Military Air Transport 
Sendee. 

► Motor vehicle travel, the airlines’ 
chief competitor, increased 2.6%, in 
the U.S. during 1961, according to the 
U. S. Commerce Dept. Passenger cars 
accounted for S4% of the 737.5 bil- 
lion vehicle-miles recorded during the 


► National Airlines last week inaugu- 
rated DC-8 jet sendee between New 
York and West Palm Beach with one 
round trip daily. 

► Trans World Airlines has asked CAB 

into ' Ft! Wayne and" Smith Bend. Im 
diana. TWA reported a steady decline 
in traffic at the two points, and added 
that the sendee "no longer constitutes a 
significant factor in air transportation 
at either of these points where un- 
profitable operations have been con- 
ducted.” 

► United Air Lines established a com- 
pany one-day record of 366,321 ton- 
miles of cargo, mail and freight on Dec. 
5, Company officials attribute the rec- 
ord to shipments of retail merchandise 
to stock inventories for the closing days 
of the December Christmas shopping 
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RCA MICROELECTRONIC PACKAGES OFFER FOUR 
PROVED WAYS TO MINIATURIZE YOUR CIRCUITS 


BCA's Broad Line of Packaged Circuits Meets Today's Needs for High Component 
Density, Proved Beliability, Broad Circuit Applications, and Volume Availability 



RCA OFFERS MADE-TO-ORDER COSTOM PACKAGING SERVICE 


RCA Micromodules Offer 
Proved Reliability Backed By 
Over 100 Million Element-Hours 
of Life-Test Experience 


RCA Minimodules Offer Conventional- 
Component Economy in High-Density Format 

Low-cost RCA Minimodules are precision built using 
reliable, conventional components, closely-packed, inter- 
connected and encapsulated to meet the mechanical and 
environmental requirements ot MIL specifications. RCA 
Minimodules can be supplied in the quantity you require, 
in the format you need, with terminal arrangements to meet 
your assembly requirements. Minimodules are available 



4 GOOD REASONS 
TO SPECIFY PACKARD FEP CABLE 


O BUILT-IN UNIFORMITY! FEP Fluorocarbon-rcsin-insulatcd cable is 
extruded in continuous lengths (measuring thousands of feet) without splices. This 
high temperature insulation is uniformly dense the length of the cable. 

0 400°F. TO -100°F. ENVIRONMENTAL RANGE! Its extreme temperature 
range makes Packard FEP-insulated cable especially suited for aircraft, missiles, 
electronics and spacecraft. It maintains its effectiveness at prolonged operating 
temperatures up to 400°F. Yet it flexes without cracking or crazing at — 100°F. 
© HIGH DIELECTRIC STRENGTH ! The high dielectric strength of FEP insula- 
tion makes it possible to produce cables with unusually small diameters. And it’s 
not affected by most fuels, chemicals or solvents used in aerospace applications. 
FEP insulation gives this same protection when it’s used as a jacket over shielded 
or multiple conductor cables. 

O MEETS MILITARY SPECS! Packard FEP-insulated cable is made to meet the 
requirements of the latest revised mijitary specifications and standards. And it’s 
available in colors or with color-coded tracers. 


For complete information on Packard’s wide line of 
aerospace cable , contact the Packard home office in 
Warren, Ohio; 988 So. Adams Road, Birmingham, 
Mich., Midwest 6-4/33 or 650 North Sepulveda 
Bled., El Scgundo, Calif., 772-2124. 


Packard Electric 

Warren, Ohio 
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Project Fire Design Nearing Completion 


By Warren C. Wetmore 

Design of the re-entry vehicle for 
the National Aeronautics and Space 
Administration's Project Fire-intended 
to obtain re-entry data at velocities 
approaching 37,000 fps., which will 
be applicable to Project Apollo and 
later missions— is now about 95% com- 
plete. Some initial fabrication already 
has begun. 

Purpose of the tests is to measure 
total and radiative heat transfer, ma- 
terials behavior, and radio signal attenu- 
ation (re-entry blackout) at speeds 
greater than escape velocity at which 
future spacecraft returning from lunar 
and interplanetary missions will re-enter 
the earth's atmosphere. Tire primary 
area of uncertainty is in the problem 
of radiative heat, according to NASA 
(AW July 2, p. 223). 

Re-entry Velocities 

At orbital re-entry velocities of about 
25,000 fps., radiative heat transfer from 
the surrounding plasma sheath is a neg- 
ligible fraction of the total, but beyond 
this velocity it increases exponentially. 
One NASA engineer said that theoreti- 


cal computations have been made by 
General Electric, Avco Corp. and 
NASA, but the results of the studies 
vary widely. Radiative heating is pro- 
portional to some power of the velocity, 
which in the various studies range be- 
tween the 12th and 24th powers. 

Two re-entry vehicles are being pro- 
duced bv Republic Aviation Corp. 
under contract to NASA's Langley 
Research Center (AW Apr. 9, p. 34). 
Value of the contract is $5 million. 
Launch Vehicle 

Launch vehicle will consist of a Gen- 
eral Dynamics/ Astronautics Atlas D 
booster, and a second stage, or “velocity 
package," powered by a solid-fuel Her- 
cules-Allegany Ballistics Laboratory 
X259 Antares 2-A2 engine, which de- 
velops a nominal thrust of 19,000 lb. 
This engine is also used in the third 
stage of the NASA Scout launch vehicle 
(AW Mar. 12, p. 185). 

Chance Vought Astronautics, which 
is also the prime contractor for Scout, 
will build the second stages at a cost 
of approximately §3 million. 

Appearance of the second stage is 
similar to the configuration of opera- 


tional warheads on the Atlas and other 
ballistic missiles, consisting of a hemi- 
sphere for the nose, followed by a trun- 
cated cone, cylinder and a flared skirt 
for stability. Length of the second 
stage, which will weigh approximately 
4.100 lb., is 12.2 ft. and the diameter 
at the base of the flared skirt measures 
5 ft. 

Static stability tests conducted in 
the Unitary' Plan Wind Tunnel at 
Langley determined that this shape is 
the most stable of the five tested at 
Mach numbers ranging from 1.47 to 
4.63. 

During boost phase the second 
stage will be protected from severe aero- 
dynamic loads by a modified Nimbus 
shroud, which will be jettisoned shortly 
after Atlas staging. 

Second Stage Design 

Design of the second stage is a joint 
effort with NASA, and currently is 
being held in the final stages pending 

Systems integration contract, which 
has a value of SI million, was recently 
awarded to General Dynamics/Astro- 
nautics. Company also will provide two 
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LEAR S1EGLER, INC. 


INSTRUMENT DIVISION 

10X1 A AVE., N.W., GRAND RAPIDS. MICH. 


SPACE CONDITIONS ARE "IN HOUSE 
AT LSI INSTRUMENT DIVISION’S MEW 
AEROSPACE DEVELOPMENT CENTER 


Atlas boosters at a cost of $3.2 million 

Tentative mission profile, which is 
essentially an ICBM trajectory, entails 
booster engine cutoff (BECO). staging 
and shroud jettison at an altitude of 
about 250,000 ft. Sustainer engine cut- 
off is programed to occur at 165 naut. 
mi., followed by separation of the sec- 
ond 9tage from the booster by means of 
rctrorockets on board the Atlas. The 
second stage then coasts to an apogee 
altitude of 370 naut. mi., during which 
time it is stabilized and oriented in its 
re-entry attitude by the Minneapolis- 
Iloneywell Inertial Reference Package. 
The same system is used in the Scout, 
except that the control jets employ com- 
pressed nitrogen as a propellant, rather 
than a hydrogen peroxide-catalyst com- 
bination. 

When the second stage reaches an ap- 
proximate altitude of 160 naut. mi. and 
a velocity of 21.000 fps. on the down- 
ward leg of its trajectory, the external 
shell containing the inertial package and 
associated servomechanisms, second- 
stage telemetry and C-band radar beacon 
is detached. 

The spin rockets are then fired, im- 
parting a roll rate of approximately 3 
rps. to the second stage, and the Antares 
engine is ignited. 

The vehicle is accelerated to 37,000 



MINUTES OF THE CURRENT MEETING 



(Or: Summations and previews apropos the season) 


If the year’s-end meeting of the 
Budd Electronics Chowder and 
Marching Society will come to some 
semblance of order, the members 
and guests will be brought up to date. 

The Treasurer wishes to report 
that the year’s receipts of member- 
ship dues (which, as is well known, 
consist of good will alone) have been 
indeed heart-warming, and that our 
coffers are brimming over. The or- 
ganization's officers renew their 
pledge to guard this uncommon 
wealth with care. 

After long deliberation, the Rules 
Committee advises of its decision 
that a special liking for chowder is 
not an essential qualification for 
membership in the society. 

The Business Committee reports 
that efforts to secure another 1925 
automobile to give away have been 
unsuccessful. 1 However, a number 
of intriguing membership benefits 
have been lined up for the near 
future. Members will be duly ad- 
vised of these by mail. 

The Chairman of the Arms Com- 
mittee thanks the members who 
have inquired about the coat of 
arms, and reports that your curiosity 
will be satisfied shortly, when you 
receive your daily reminder books 
for 1963. 

A number of inquiries in the gen- 
eral category of "what is the 
BECMS, anyway?” are reported by 
the Correspondence Chairman. He 
has accordingly asked the venerable 
Chairman of the Tomes Committee 
to prepare a brief explanation, which 
we hereby include in the minutes: 

“The Budd Electronics Chowder 
and Marching Society was founded 


in the belief that good will, com- 
radeship and gusto are not neces- 
sarily excluded from competent 
business in this fast-moving age. To 
explain the society’s origin, let us 
first examine the helmet that ap- 
pears in the BECMS coat of arms. 2 
This is a jousting or tilting helmet 
dating from the 15th century. It 
reminds us today that times do not 
change the need for men of courage 
and ability, dedicated to meeting 
and subduing the adversary, what- 
ever its nature. This belief is part of 
the basic working philosophy of the 
original members of the society — 
the Budd Electronics Research and 
Engineering staffs. Another basic 
tenet is reflected in the society's 
motto: “Sententia Omnium Vires 
Noster. 3 ” 

“It soon became evident that this 
philosophy was shared by a great 
many men with whom we do busi- 
ness. Membership was accordingly 
extended to those of similar senti- 
ment and technical interest.” 

Individual thoughts and amplifi- 
cations of this theme from members 
are heartily welcomed. And if, by 
chance, you have not yet joined, 
you are cordially invited to do so. 
Simply tell us your name, title, or- 
ganization, address, and a few words 
about your working interests. Write 
to Chowder and Marching Society, 
Budd Electronics, 43-22 Queens St., 
Long Island City 1, N. Y. 
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ATTACK SURVIVAL of our Naval forces depends in part upon the ability of shipboard elec- 
tronic systems to operate after nuclear attack. Using the facilities of The University of Michigan 
Phoenix Laboratory, Bendix engineers are measuring the effects of gamma radiation on typical 
shipboard electronic circuits. This is one of a spectrum of Bendix programs covering design of 
systems tolerant of ionizing radiation from weapons, from nuclear propulsion systems, from 
nuclear space power systems, and from both natural and induced space radiation. Engineers 
interested in applications of radiation effects techniques are invited to contact our Personnel 
Director, Bendix Systems Division, Ann Arbor, Michigan— an equal opportunity employer. 


in J 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



fps. and is at an altitude of 400,000 ft. 
at burnout. A spring-loaded device sepa- 
rates the re-entry vehicle from the sec- 
ond stage, which is intentionally tum- 
bled to increase the separation distance. 
The re-entry vehicle enters the lower 
part of the atmosphere at a flightpath 
angle of —15 deg. and impacts in the 
South Atlantic at a point 200 naut. mi. 
beyond Ascension Island and 4,500 
naut. mi. downrange from the launch 
site. Total flight time is about 50 min. 

The re-entry vehicle— which resembles 
a small version of the Apollo re-entry 
module— has a heat-shield diameter of 
2.1 ft. The afterbody is a truncated 
cone, with a half-angle of 35 deg. and 
base diameters of 1.9 and 0.5 ft. Over- 
all length is 1.54 ft. and weight will be 
approximately 200 lb. 

Ablative heat-shield is fabricated from 
three pairs of alternate layers of phenolic 
asbestos and beryllium. The latter is 
instrumented with thermocouples and 
will act as a calorimeter to measure heat 
flux through the shield. In addition, 
there are fused quartz-magnesium oxide 
windows through which radiometers 


will measure the temperature of the 
plasma sheath. Thermocouples and 
pressure transducers are on the aftcr- 

Shapc of the re-entry vehicle is in- 
herently stable and the spin gives it an 
added margin of stability; therefore 
there was no need to incorporate an 
active stabilization system. FM-FM 
telemetry will be used for the data link, 
both in real time and by 40-sec. delayed 
transmission. A measure of the onset 
and decay of radio blackout will be ob- 
tained through a comparison of the 
overlapping signals. 

First launch of the series is scheduled 
for the third quarter of 1963, with the 
second to follow three months later. 
Vehicle will be launched from Pad 12 
at Cape Canaveral. 

As yet no follow-on to the program 
has been approved, and details are still 
in the speculative stage. NASA is con- 
sidering means to obtain a higher re- 
entry velocity, which may entail a dif- 
ferent launch vehicle. One possible 
configuration being studied is an Atlas 
Agena, topped by a Scout third stage. 



Man-Carrying Centrifuge Accelerator 

Man-carrving centrifuge accelerator, developed by Rucker Co., Oakland. Calif., will be 
installed at Air Force’s Aerospace Medical Center. Brooks AFB, Tex. System will simulate 
various forces astronauts will experience during lift-off. multiple stage separation and re-entry 
of space vehicles. Centrifuge and gondola will be mounted in a 56-ft. dia. concrete arena 
and will be driven by a 450-hp. engine, which is capable of maintaining loads on test sub- 
jects for 8 hr. Peak onset rate is 3g/sec. up to a maximum 50g force. 


PUMP 
PRIMERS 

ARTHUR A. NICHOLS 

Value Analysis Report 
On Gerotor Pumps 

► The rather unusual qualities of the 
Gerotor pump which have kept it inti- 
mately associated with aircraft pump- 
ing applications from the days of the 
earliest superchargers for reciprocat- 
ing engines, can best be summed up 
as inherent adaptability and high reli- 





► Technical data is available and your 
inquiry is invited. Write : 


W. H. NICHOLS CO. 

Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 


48 WOERD AVE., WALTHAM 54, MASS. 
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553 ways to create a new world with electronics 


These 553 aspects of Hughes 
capability cover the spectrum of 
advanced electronics. From accelerators 
to zener diodes. From 
microelectronics to radar for 
our Navy’s carrier Enterprise. From the 
oceans’ depths to deep space. 

Here is breadth in depth. 

Research programs to probe the 
nature of matter. Development 
activities to turn new knowledge 
into useful paths. Productive 
capacity to build dependable hardware. 
Support services to keep 
these systems and products 
working dependably. 


Over 29,000 people, including 5,300 
engineers and scientists, are 
today at work at Hughes. 

Working for NASA in space, for the 

armed services in the maintenance of 

free world defense and 

for all of us in the betterment 

of human life— they are helping 

to create a new world 

with electronics. 

Creating a new world with electronics 


HUGHES 


Engineers and scientists with interest 
in any of the above areas are invited 
to inquire into the opportunities at 
Hughes. Numerous openings now exist. 
New opportunities at all levels will be 
created with further program expansion. 
Qualifications include: U.S. 

Citizenship, a B.S., M.S., or Ph. D. 
degree from an accredited university. 
Hughes is an equal opportunity 
employer, 

For prompt attention please address: 
Mr. S. L. Gillespie, Manager, 
Employment & Manpower, Hughes 
Aircraft Company, Culver City 13, 
California. 


A basic advance 
in shaft encoders 



MULTIPLE SLIT TECHNIQUE* 

Until now, all optical encoders which read out directly in digital 
code have used one slit per track to admit light to sensing cells. 
Multiple Slit Technique*, radical new approach developed by 3C, 
involves the placement of many slits on each of more densely 
packed encoder tracks. Light passing through these tracks is 
increased by a factor equal to the number of slits. 

Advantages? Higher resolution in any given case size. Increased 
reliability. Multiple slits also increase accuracy by averaging 
disc errors. They permit a simulated "V" slit width which 
achieves uniform signal and transition levels through a unique 
inside/out code disc.* 

First production models employing the new technique realize 
a 4X accuracy increase over traditional single-slit encoders of 

Write for the full story on Multiple Slit Technique, plus data on 
new 3C Dicotron encoders incorporating the new technique. 



COMPUTER CONTROL COMPANY, INC. 



GLOVE BOXES CONTAINING AN INERT ATMOSPHERE .lie used by CANEL technicians for handling radioactive materials (left). 
Machine shop (right) contains conventional tools in unconventional environment almost like a “clean room.” 


Multiple Safety Features Protect CANEL 


By David A. Anderton 

Middletown, Conn.— Unique facili- 
ties of the Connecticut Advanced Nu- 
clear Engineering Laboratory (CANEL) 
near here have been directed toward 
development of the Snap-50 space elec- 
tric power system (AW Dec. 1 0. p. 32). 

CANEL formerly was the plant 
where Pratt & Whitney Aircraft Divi- 
sion of United Aircraft’ Corp. was de- 
veloping its closed-cycle nuclear engine 
for aircraft propulsion. When that pro- 
gram was canceled in March, 1961, the 
activities here were redirected to the de- 
velopment of prototype and follow-on 
reactor systems for the Snap-50. Both 
these systems feature the handling and 
processing of large quantities of radio- 
active materials. 

Safety Record 

This work has been accomplished 
with an excellent safety record ranking 
high among all industrial establish- 
ments. 

First look at some of this work was 
made possible recently as part of the 
Atomic Energy Commission's program 
commemorating the 20th anniversary of 
the first sustained chain reaction in the 
United States. A tour of some of these 
government-owned facilities emphasized 
the extreme precautions taken to pro- 
tect workers and their environment 
from the possible dangers of radioactive 
materials. 

One standard recognition of this is 
in the safety awards made to CANEL. 
Five have come from the Atomic En- 
ergy Commission, for whom P&WA 
operates CANEL; two from Liberty 
Mutual Insurance Co., and one from 
the National Safety Council. 


But a more practical criterion is in 
the pay scale. Grade for grade, techni- 
cians working at this location receive 
exactly the same as their counterparts 
in other P&WA plants. 

There is no premium pay for work- 
ing in the environment of this nuclear 
laboratory. 

Over the years since work began with 
nuclear energy, the technology of safety 
and health on the job has grown tre- 
mendously. Standardized approaches 
have been developed, procedures have 
been unified, permissible exposures have 
been more clearly defined. 

These standards are in evidence 
everywhere at CANEL: all employes 
wear film badges: in certain areas, they 
also wear disposable clothing; special 
shoes are worn, but never outside the 
lab; radiation monitors are located every- 

Behind these obvious precautions are 
a host of other unseen operations that 
protect the environment of the plant 
itself and of the countryside surround- 
ing the 1,100 acres on the banks of the 
Connecticut River. A complete weather 
station checks the micrometeorology of 
the area to watch for changes in atmos- 
pheric diffusion which controls the 
movement and dispersion of air masses. 
A health and safety unit works continu- 
ously on laboratory tests and studies 
checking the exposures to employes and 
residents of the area. The processed wa- 
ter, pumped out of the river, is dumped 
through a sewage labyrinth and allowed 
to seep back through the soil to the 
river. Any liquid wastes from radioac- 
tive areas are held underground for test- 
ing before disposal. Solid wastes are 
cast in concrete and shipped out to 
AEC disposal areas. The river water. 


rain water and snow are monitored for 
radioactivity. 

The current result of this extensive 
safetv program is that 97% of all the 
1,600 employes here have received no 
radiation dose. 

Of the remaining 3% none has re- 
ceived a dosage in excess of one-third 
the permitted amount. 

Precautions Taken 

One example of the great attention 
paid to possible personal contamination 
was demonstrated as a routine operation 
recently. Before entering the fuel labo- 
ratory, each member of the touring party 
put on cloth shoe covers and a long 
lab coat. When he left the area, he was 
checked by a monitor using a counter 
to measure the radiation level of the 
front and back of his hands, the bottom 
of his feet, and the inside and outside of 
his notebook. He was then told to 
wash his hands thoroughly and to re- 
move the coat. He was directed to a 
narrow portal with a dark line painted 
on the floor and told to stand on one 
side, take off one shoe cover, step over 
the line with the uncovered foot, and 
take off the second shoe cover. On the 
other side of the line he was told to 
wash his hands again. 

Fuel laboratory' also featured a moni- 
toring area where a large annunciator 
panel would indicate the presence of 
fire, motion, or radiation by colored 
lights superimposed on a floor plan of 
the laboratory. From this parrel, a 
safety monitor could see at any time an 
incipient danger condition. Doors in 
the area had alarm systems; radiation 
detectors were conspicuous; fire heat de- 
tectors studded the walls and ceilings. 

Fuel laboratory, one of about 24 
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buildings on this site, is the area where 
fuel elements are fabricated for nuclear 
reactors. Materials are received, checked 
in the chemistry lab and then routed 
to the powder room, where the pow- 
dered fuel constituents are blended by 
technicians working in "glove boxes”— 
closed work areas with access through 
sleeves built into the face of the box. 

Small amounts of the radioactive 
compounds can be hand-carried from 
one area to another, using an open cube 
frame carrier with the container 
mounted at the center of the cube, a 
safe distance from the person Carrying 
the material. Pass-through doors are 
used for moving these substances from 
one area to another, rather than taking 
them through the halls of the building. 

Materials then are pressed into shapes 
required for their eventual use in fuel 
elements. A sign on the wall of the 
press room reminds the operator: "The 
press operator will throw his lab coat 
into a combustible barrel at the end of a 
pressing day." 

Pressed shapes then are fired in 
furnaces in the sintering room, followed 
by sorting, weighing, assembling and 
examination procedures. The fuel 
samples are packaged for vault storage. 

All through the fuel laboratory areas 
there are signs on the wall warning; of 
some of the dangers. One typical sign: 
"Observe batch limit; keep batches 
apart; limit moderation and reflection." 
Film-badge inserts, containing the sensi- 
tive 61m which blackens after exposure 
to radiation, arc taped to the walls, 

CANEL's "hot" laboratory, where 
radioactive materials are tested and ex- 
amined, is built around a core of seven 


shielded cells with concrete walls 6ve 
feet thick. Set into the walls are sand- 
wich windows, heavy glass sheets enclos- 
ing a 75% zinc bromide solution. The 
solution is transparent and acts as a 
shield for the radiation emitted from 
the materials in the cells. Sodium 
vapor light, which has the characteristic 
of being monochromatic, illuminates 
the interior of the cell. This lighting, 
viewed through the thick glass and zinc 
bromide windows, does not produce the 
refracted "rainbow" effect associated 
with non-monochromatic lighting. 

Operators of these cells work with 
remote manipulators; 18 pairs of these 
versatile units arc available in the seven 
cells. For objects heavier than the 
manipulators’ 750-lb. capacity, there arc 


three traveling cranes, one to handle 
loads up to three tons and the other 
pair to handle up to one ton apiece. 

Radioactive materials in the cells can 
be worked, processed, tested, examined 
microscopically and spectroscopically. 
X-rayed and checked for hardness or 
structure, all by using the manipulators. 

Liquid waste from one experiment 
was being neutralized during the 
CANEL tour, to convert it into a neu- 
tral salt solution. That solution was 
then mixed with plaster of Paris which 
would be poured into a standard con- 
tainer, allowed to harden, sealed her- 
metically and then put into a concrete 
disposal block for shipment to the AEC 
installations at either Oak Ridge or 
Savannah River. 

The "hot" lab is divided into three 
areas which arc designated by the jargon 
for the degree of radioactivity apt to be 
encountered. The "hot" area is where 
the seven test cells are located; there is 
a “warm" area, where materials arc 
processed after their level of radioactiv- 
ity has dropped to safe limit, and a 
“cold" area where there is no radioactive 
material at all. Air flow inside the 
building is controlled carefully so that 
it continually passes from the cold area 
toward the hot, to eliminate the possi- 
bility of any aerosols being carried to a 
less radioactive area. 

The building has its own laundry; no 
clothing worn on the job ever leaves the 
building except in a decontamination 
block. 

Nuclear physics laboratory is where 
the work of the reactor really begins. 
Fuel elements, moderators and control 
systems are assembled here on a large 
mockup reactor table, open on four 
sides, so that various configurations of 
reactor designs can be built and 
checked. 

These reactors arc allowed to operate 
at low levels of heat or power output. 
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but arc not permitted to approach any 
appreciable power level for safety reas- 
ons. The halves of the reactor can be 
moved together to start the chain re- 
action, and apart to stop it. In addi- 
tion, spring-loaded control rods are held 
by electromagnets. 

’ If the operator, viewing the reactor 
on the extensive instrumentation in an 
adjacent control room, observes that 
things are about to get out of hand, be 
pushes a large red emergency switch. 
This releases the electromagnets so that 
the control rods start to slow the re- 
action; it also starts the electric motor 
that separates the halves of the reactor. 
Test Cells 

There are two test cells in the labora- 
tory, each a 40-ft. cube built of normal- 
aggregate concrete with walls five to six 
feet thick. 

Basic Snap-50 system being developed 
by P&WA, is currently being assem- 
bled, less its reactor, in the heat-ex- 
changer laboratory. There the major 
purpose is to test the transfer of five 
megawatts of power through two liquid- 
metal loops, using the cycle developed 
for the aircraft nuclear engine (liquid to 
liquid to air). This cycle work was 
continued because it was well along in 
development when the nuclear engine 
program was canceled last year. 

Reactor is simulated in this test loop 
by an electric heater, powered by a 75- 
volt, 88,000-amp. direct current supply. 

These extensive laboratory facilities, 
aimed at the eventual development of 
nuclear power systems, are supported by 
a number of other CANEL activities, 
including the shop laboratory:, where 
low-hazard development tests are per- 
formed, and the machine shop itself, 
with a “clean-room” atmosphere that 
rivals that of instrumentation l.tbora- 

Basic work of the shop laboratory 
lies in the area of metals technology'; 
much of the work on zirconium-colum- 
bium alloys used for containment of the 
liquid metals was done here. The shop 
laboratory develops new processing tech- 
niques for these metals and for other 
phases of nuclear power development. 
Machine Shop Set-up 

Machine shop at first glance looks 
like a standard shop, but a clean shop 
instead of the usually untidy area as- 
sociated with machining. Floors are 
shining, almost slick; machines look 

Standard machine tools are used for 
the most part, but work on refractory 
metals and alloys is done in a contained, 
inert atmosphere. 

Small parts are welded in boxes filled 
with argon gas; the welder works 
through sleeves in the box. For larger 
parts, the welder works in a large room 
which is scaled and filled with an inert 


gas. He crawls through a tunnel and 
into a special suit for access to the room. 

While inside, an intercom connects 
him with a monitor outside who can 
turn up the cooling in the suit, or in- 
crease the weld current, or handle any 
other problem that arises. The welder 
can stay inside for periods up to about 
two hours. Welding generally is limited 
by the amount of impurities given off 
during a specific time period rather than 
by any other factor. 

These impurities change the com- 
position of the inert atmosphere inside 
the box and tend to increase the im- 
purities in the weld. 

CANEL started in September, 1955, 


with the ground-breaking for the Con- 
necticut Aircraft Nuclear Engine Labo- 

The facility was financed with Air 
Force funds; USAF and the AEC were 
jointly supporting the development of 
the aircraft nuclear engine. 

That engine development was can- 
celed in March, 1961, and the work of 
the laboratory was redirected to the 
Snap-50 space electric system. The 
name was changed, keeping the same 
acronym, to the Connecticut Advanced 
Nuclear Engineering Laboratory. The 
facility is government-owned, and oper- 
ated for the Atomic Energy Commis- 
sion by Pratt & Whitney Aircraft. 


A PRODUCT OF DELAVAN EXPERIENCE 


General Electric's J93 turbojet en- 
gine is designed to fly about 2000 
miles an hour at altitudes between 
60,000 and 70,000 feet. This is the 
Afterburner Spray Bar manufactured 
by Delavan for use on the J93. 

Delavan's 15 years of experience 
have produced a multitude of fuel 
nozzles and afterburner spray bars 
for America's leading aircraft en- 
gine manufacturers. This experience 


extends to both the design and the 
large scale manufacture of function- 
al, reliable fuel delivery and meter- 

Delavan experience: your assurance 
of quick response to your urgent 
technical needs, top quality equip- 
ment, fast delivery and reasonable 
prices. Put Delavan experience to 
work on your engine program soon. 
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NEW SIMULATION LAB 



Nuclear submarine battles give crews realistic training on land 




DUPLICATES CONDITIONS 
OF OUTER SPACE 


Honeywell chambers speed spacecraft testing with 
exact simulation of vacuum, temperature, solar radiation 


Scheduled to go into operation next 
year at NASA's Goddard Space Flight 
Center is one of the world's most 
advanced space test and simulation 
facilities. 

The new laboratory will house two 
giant chambers: the Space Environ- 
ment Simulator (far left) and the 
Dynamic Test Chamber. These will 
provide the flexible test and evalua- 
tion capability required for flight 
acceptance tests of the Orbiting 
Astronomical Observatory. The Space 


Environment Simulator will repro- 
duce the high vacuum, temperature 
and solar radiation conditions en- 
countered in a flight through outer 
space. The Dynamic Test Chamber 
will test spacecraft performance 
under varying air pressures. 

Honeywell, as prime contractor, is 
responsible for design and installa- 
tion of the two chambers which will 
permit testing and evaluation with- 
out lost time due to weather, and at 
a greatly reduced cost. 



Entomology chamber 
creates controlled world 
for insect study 



Tiing unit provides tion conditions— similar to actual field 
al control of tern- conditions found throughout the world. 



Honeywell 


ENGINEERS AND SCIENTISTS: Explc 


1 professional opportunity 




eywell, Minneapolis 8, Mir 




Onhf as musk as i/ou need! 


You can't get stuck with more counter than you need when you 
buy from CMC. Because CMC offers a wide choice of models with 
numerous standard options, you get a counter suited to your 
particular requirement. You don't pay extra for an instrument 
loaded with costly features which may be unnecessary jJ; such 
as multiple period, memory, high crystal stability, inline readout 
and remote programming, etc. 

CMC offers solid state standard counters from dc to 1000 Me with 


either vertical or inline nixie readout for low and high frequency 
models alike. Dc and ac coupled input with 1 megohm input im- 
pedance is standard in most models. Calibration, maintenance 
and trouble-shooting operations are fast and simple with CMC 

of five internal calibration adjustments makes CMC counters by 
far the easiest to operate in this respect. The readout is integral 
with the DCU and driver makinq trouble-shooting only a matter 
of a simple one-operation DCU replacement. 


These Features are ALL Optional on CMC Counters. 


□ Extended Range to 25 Me (option F— $200) 

□ 50400 cps operation (option G— $75) 

□ Additional Readout Decade (option H— $155) 

□ 1 part in 10* per day crystal stability 
(option M — $325) 


□ Inline Readout (option NX — $25 per decade) 

□ Multiple Period (option X) 

□ Rear Input Connectors (option Y— $15) 

□ External Time Base, rear input 
(option W - $50) 


□ Memory (option Z-'$25 per decade) 

□ Rack Mount (option 0 - no charge) 

□ Remote Program 
(option R— $250— $50 for 
high frequency models) 




AVIONICS 


NEW TYPE NORTH-SEEKING GYRO, which can determine direction of north to within 30 sec. of arc within seven minutes, is shown 
being operated by inventor, Dr. Fritz Mueller of Astro-Space Laboratories. Cutaway (right) shows concentric spheres which form heart 
of north-seeker. Solid inner sphere is supported on air cushion and caused to spin by rotation of outer sphere which is driven by elec- 
tric motor. Entire unit weighs under 50 lb., including theodolite and power supply. 


North-Seeking Gyro Proves Fast, Accurate 


By Philip J. Klass 

Basically different type of north-seek- 
ing gyro for alignment of mobile missile 
launchers, which can establish the direc- 
tion of true north within several min- 
utes, has been developed by Astro-Space 
Laboratories, Huntsville, Ala., a sub- 
sidiary of Belock Instrument Corp. 

Within three minutes after power 
is applied, the new gyro can determine 
the true north direction to within 60 
sec. of arc, or to within 30 sec. of arc 
after an interval of seven minutes, ac- 
cording to the company. 

Entire unit, including theodolite, 
weighs under 50 lb. and is expected to 
sell for less than $10,000 in production 
quantities. 

Direct Read-out 

New gyro provides a simple direct 
read-out which does not require the tak- 
ing of multiple readings and averaging 
as is the case with previous types of 
north-seekers. 

Additionally, the design is relatively 
insensitive to external vibration and 
wind gusts, an important consideration 
for tactical field use. 

New gyro is a byproduct of a com- 
pany-financed program undertaken by 
Astro-Space Laboratories to design a 
simple, low-cost, low-drift free gyro. 


Basic patent on the new ''sphere-within- 
a-sphere” gyro is held by company vice 
president Dr. Fritz K. Mueller who car- 
ried out the original work in 1958 when 


he was deputy director of the guidance 
and control laboratory of the Army Bal- 
listic Missile Agency. 

Idea for the new north-seeking gyro 
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inner sphere, then plugged at both ends, 
causes it to spin about the hole as an 

When the inner sphere is homo- 
geneous and balanced, it performs as a 
near-perfect gyro and attempts to hold 
its spin axis fixed in space while the 
outer sphere, being fixed to the earth, 
will move in a westerly direction as the 
earth turns. 

When the outer sphere spin axis is 
shifted by earth rotation, the viscous 
driving torque it produces no longer is 
applied at right angles to the spin axis 
of the inner sphere. This sets up torques 
which cause the inner sphere to process 
to the cast. 

Inner sphere will precess until its 
velocity of precession just equals the 
horizontal component of the earth rota- 
tion acting on the outer sphere. This 
sets up a constant angle of displacement 
in the east-west direction between the 
spin axes of the two spheres. 

To determine the direction of true 
north it is only necessary to measure 
the direction of the steady state shift of 
inner sphere spin axis with respect to 
the outer sphere and then establish a 
line normal to the direction of the shift. 

To measure the direction of shift, a 
small mirror is located atop the spin 
axis of the inner sphere with an auto- 
collimating optical system provided to 
permit alignment to a theodolite 
mounted atop the external gyro case, 
shown in the diagram on p. 67. 

For north determination, the magni- 
tude of the angle of displacement need 
not be measured since it is determined 
by the earth latitude at which the in- 
strument is being used and certain dc- 


was the result of an accidental discover;’ 
made during early tests of a prototype 
model, Aviation Week was told. Dur- 
ing these tests, the gyro consistently 
drifted to the cast by a constant angle 
in run after run. with no apparent me- 
chanical unbalance to explain this ef- 
fect. 

Analysis showed that the gyro spin 
axis was holding its position so precisely 
that when the earth rotated about its 
own axis, the gyro spin axis appeared to 
an earth-bound observer to be drifting 
to tho east. But an additional reaction, 
to be described below, limited the ap- 
parent drift angle to a fixed amplitude. 


complicating understanding of what 
was taking place. 

Heart of the new north-seeker is a 
solid metal sphere inside another sphere 
which is driven bv an electric motor at 
a speed of 6,000 rpm. When the two 
spheres have been brought up to speed, 
air at a pressure of about H psi. is 
pumped into the 0.001 in. clearance be- 
tween the two spheres so that the inner 
sphere now is supported on a thin film 

Viscosity of the air cushion causes 
the inner sphere to spin in synchronism 
with the motor-driven outer sphere. A 
hole drilled through the center of the 


Our Newest Compact 




Air-floated Gyro 

Air-floated gyro has spinning sphere floated 
on eight pressure pads symmetrically spaced 
over surface. In late stages of development 
at Assembly Engineers, Inc., 3650 Hold- 
rege Ave., Los Angeles, gyro lias drift rate 
of 0.001 deg./ht., employs optical pickoff 
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EXPLODED VIEW of the sphere-within-a-sphere type gyroscope shows relatively few number 
of parts required. Astro-Space Laboratories, a subsidiary of Belock Instrument Corp., 
expects the north-seeker to sell for under $10,000 in production quantities. 


sign parameters, such as rotational speed 
and the mass of the inner sphere. 

However, the magnitude of the steady 
state shift angle is important in that it 
determines the relative sensitivity of the 
device which affects the time required 
to obtain a tme-north fix to any desired 
accuracy. The first model built by Astro 
Space Laboratories had a shift angle of 
seven milhradians at the 40 deg. lati- 
tude of Huntsville, Ala. But subsequent 
models have a shift angle almost three 
times this figure, which reduces corres- 
pondingly the over-all effect of errors 
in the optical read-out and cuts the time 
required to obtain a north determina- 
tion to any desired degree of accuracy 
or provides higher accuracy for the same 
settling time. 

Complete north-seeker weighs about 
4S lb., including tripod, and the power 
pack which supplies air and 115 v., 
three-phase electric power. Total power 
consumption is about 195 watts d.c., of 
which 175 watts are consumed by the 
air-supplv powerpack. Power source 
can be 1 2 or 24 v.d.c. 

Simulated field tests and demonstra- 
tions indicate that the unit can be in- 
stalled, placed in operation and the ini- 
tial true-north readings obtained in 
about five minutes, according to An- 
drew Georgia. Belock vice president for 
planning. This initial reading should be 
accurate to within 60 sec. of arc. Four 
minutes later the accuracy will have 
improved to 30 sec. of arc. with a fur- 
ther gradual improvement with time, 
Ccorgia reports. If there is time for 
multiple readings and averaging, accur- 
acies better than 20 sec. of arc can be 
obtained, company says. 

North-seeking application of the new 
gyro has not diverted Astro-Space La- 
boratories from its original concept of 
applying the sphere-within-a-sphere con- 
cept to more general types of usage be- 
cause of its low-drift, relative simplicity 
of construction and potential low cost. 


To date, Belock and Astro-Space La- 
boratories have invested more than a 
quarter of a million dollars of company 
funds in advancing the design concept. 
The Navy has awarded a contract to 
study possible use of the new gyro for 
an undisclosed application. 

Similar type of air-supported sphere- 
within-a-sphere gyro is under develop- 
ment by the ITT Federal Laboratories 
in San Fernando, Calif. Details of the 
ITT development were reported by 
Gerald B. Speed at the Military Elec- 
tronics Convention in Washington in 


Because the inner sphere is brought 
up to speed initially by physical contact 
with the rotating outer sphere and kept 
spinning by viscous drag, it need not be 
made of a magnetic material as with 
conventional gyros. This permits the 
use of extremely dense non-magnctic 
metals, or even non-metal spheres. ITT 
Federal Laboratories, for example, uses 
an inner sphere made of fused quartz 
which can be accurately shaped using 
ordinary lens grinding techniques. 

Astro-Space Laboratories conducted 
extensive tests on its north-seeking gyro 
over a three-month period in which the 
gyro was started up and shut down 20 
times and a total of 599 readings were 
made to check on gyro stability and re- 
peatibility. After each run, the outer 
housing of the instrument was inten- 
tionally misaligned and the instrument 
was physically moved to simulate field 
usage. The gyro used had a steady state 
shift angle of seven milliradians, making 
it less sensitive and less accurate than 
later models designed for a 20 mil shift. 

Nevertheless, the one sigma devia- 
tion error for the 559 readings was 23.7 
sec. of arc, while the mean deviation 
was only 0.8 sec. of arc, according to 
test data supplied to Aviation Week. 

Relative simplicity of the new gyro 
suggests it should have long life and 
good reliability, company spokesman 
says. This is supported by tests in which 
one gyro was operated for more than 
2,000 hr. without signs of adverse wear 
or malfunction. 



Inflatable Antenna Developed 

Emergency post-attack inflatable antenna, designed to be stored in deflated condition under- 
ground. was developed by Goodyear Aircraft Corp. under Rome Air Development Center 
sponsorship. Inside layer of inflated radoinc is metallized to serve as reflector. Radio or 

stmetnre, providing 360-deg. scanning. 
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► Navy Tests New MDI System— New 
miss distance indicator (MDI) system, 
which detects gamma radiation emitted 
by zinc or tantalum tag or ring attached 
to a missile or shell has been tested suc- 
cessfully by Naval Ordnance Test Sta- 
tion, China Lake, Calif. Target carries 
scintillator crystal and photomultiplier 
tube, which provides pulse, proportional 
to the number of gamma rays received 
by the target. The pulses are trans- 
mitted to a ground station which im- 
mediately indicates miss distance in 
feet. The MDI systems made by Elec- 
tronic Specialty Co., Los Angeles, are 
being supplied to NOTS and General 
Dynamics/Pomona, in the latter case 
for testing tactical missiles. Range for 
one airborne unit is good between 5 and 
50 ft. with a statistical error of 15% 
between 25 and 50 ft., 10% between 
5 and 25 ft. Airborne detection unit 
weighs 5 lb. 

► Air Force Rancom Satellite Requests 
Due— After months of delay. Air Force's 
Space Systems Division is finally ex- 
pected to request industry proposals 
within the next several weeks for its 
random communication (Rancom) 
satellite system, a low-altitude randomly 
located satellite concept. Proposals for 
the high-altitude, synchronous satellite 
system may be sought some time there- 
after. The two systems are intended 
to replace the now defunct Army Ad- 
vent satellite program, which was 
scrapped earlier this year. 

► Laser Modulation and Scanning Pro- 
gram-Program to investigate phe- 
nomena necessary to modulate at video 
frequencies and horizontally and verti- 
cally scan the output of a continuous 
wave visible optical maser will be con- 
ducted soon by USAF’s Rome Air De- 
velopment Center. The scanning 
mechanism to be employed is to pennit 
visibility of at least 106 elements. 

► Optical Switching Effect Noted— Sim- 
ple technique for modulating coherent 
light beams at low megacycle fre- 
quencies by switching their deflection 
angles as a function of digitized signal 
inputs has been demonstrated by Ramo 
Wooldridge Division of Thompson 
Ramo Wooldridge. Output of an op- 
tical maser is passed through a Kerr 
cell which polarizes light according to 
a modulating signal applied to the cell. 
The beams arc then deflected by prisms 
made of birefringent materials. 

► Navy Accelerates Shrike Missile De- 
velopment— Navy Bureau of Weapons 
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is increasing funding level for the 
Shrike air-to-ground anti-radar missile 
(formerly known as Ami) being de- 
veloped by Texas Instruments. 

► Microcircuits for Sonar Applications— 
Navy Bureau of Ships intends to in- 
vestigate possible applications for micro- 
circuitry in its sonar equipment. 

► Command & Control Tradcoffs-Pro- 
posal to explore possible tradeoffs in 
command and control during limited 
war may soon be funded by the Office 
of Naval Research. The proposal was 
prepared by Space Technology Labora- 


► Faster Microcircuits Coming— Watch 
for Fairchild and Texas Instruments to 
announce soon a new line of high-speed 
semiconductor microcircuits for digital 
computer applications. Relatively slow 
speed of presently available unit has 
been a handicap to computer designers. 

► New Semiconductor Laser— Semicon- 
ductor diode laser fabricated from a 
ternary compound, gallium arsenide- 
phosphide, emits coherent radiation in 
the visible as well as the infrared region 
previously achieved using gallium-arsen- 
ide diode, General Electric scientists 
report. Emission from 6,200 angstroms 
in the visible region to 8,400 angstroms 
is determined by choice of materials. An 
early application of the new type laser 
is expected to be to provide pump exci- 
tation for a ruby or neodymium glass 
rod laser, according to GE's Semicon- 
ductor Products Dept. New type laser 
appears to have same high conversion 
efficiency as earlier reported gallium- 
arsenide diodes. 

► Radiation Resistant Solar Cell Situa- 
tion-Avionics companies arc taking a 
hard look at availability of the more 
radiation resistant N-on-P solar cell 
(AW Apr. 4, 1960 p. 123) in expecta- 
tion that many earth orbital space ve- 
hicles powered by solar energy may need 
them to better resist degradation due to 
energetic electrons in the intensified 
Van Allen radiation belt. National 
Aeronautics and Space Administration 
recently considered, then discarded, a 
directive requiring its spacecraft con- 
tractors to switch to the newer cells. 
But most spacecraft companies and solar 
cell suppliers, under NASA prodding, 
sec the switchover, at least for higher 
altitude earth orbital vehicles, as in- 
evitable. Suppliers hope to time prod- 
uct line conversion and liquidation of 
P-on-N inventories with anticipated 
high purchase orders. To date, however, 
with exception of Telstar (using Bell 
Labs cells) only future vehicles to use 
appreciable quantities are NASA’s S-48 
topside sounder and an Air Force Midas- 



Recognize 
these ? 


Most design and procurement people in 
the aircraft engine, missile and rocket fields 
will have little difficulty in identifying the 
fuel bottle hemisphere, missile aft closure, 
conical turbine shaft, turbine case and 
heat sink pictured here. They are quite 
typical of the hundreds of fine forged parts 
produced for these and other industries 
by Taylor Forge. 

Jet and nuclear engine components, 
missile and rocket hardware, space craft 
structural components and a great variety 
of other forged, rolled and extruded parts 
for more usual but equally exacting appli- 
cations make up an important part of 
Taylor Forge business. 

Yes, Taylor Forge’s large and varied 
assortment of presses, hammers, ring roll- 
ing mills, special machines and related 
production equipment; the complete lab- 
oratory and heat treating facilities; the 
superlative technical andengineeringskills 
acquired during more than 60 years of 
specialized metal working experience — all 
justify the selection of Taylor Forge as a 
preferred supplier of production forgings. 

This is particularly true when forgings 
are required in titanium, tungsten, nickel 
base alloys such as Hastelloy C or Inco 
718, and many other costly or hard-to- 
work materials. 


□ Q TRADITIONALLY DEPENDABLE 
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OPERATION OCEAN: basic research is probing the mysteries of The Deep 


With growing fleets of potentially hostile subs prowl- 
ing the world's sea lanes, the task of the Navy’s 
anti-submarine warfare forces is increasingly diffi- 
cult. Handicapped by man’s inadequate knowledge 
of the sea and its workings, they must protect not 
only our ships, but our inland cities as well. 

The greatest hope of meeting this challenge lies in 


continued basic research— the kind being carried on 
by Lockheed’s ASW and Ocean Systems activities. 

Lockheed's Sea Quest— a fully equipped oceanogra- 
phic research vessel— ranges the Pacific coast, record- 
ing and classifying underwater sounds, measuring in- 
ternal waves, investigating temperature gradients, sam- 
pling the sea bottom to determine its effects on sound 


propagation. Lockheed scientists are analyzing the 
sounds of porpoises, whales, and other undersea deni- 
zens, studying their codes and the structure and function 
of their sound-producing mechanisms. Others are 
charting the characteristics of underwater sound trans- 
mission. Improved detection systems such as sonobuoys 
with increased range and sensitivity are being developed 


for use with the Lockheed-built P-3A (P3V) Orion— 
deadliest combination of men, electronics, and arm- 
ament ever pitted against submarines. 

Lockheed-California's Anti-Submarine Warfare & 
Ocean Systems Organization coordinates a corpora- 
tion-wide effort that runs broad and deep— from the 
depths to the surface to the aerospace above. 


LOCKHEED-CALIFORN I A COMPANY 



The total tops 25 different types of inertial guidance test systems designed and built by the 
J. W. Fecker Division of American Optical Company. One of the five accurate, reliable test systems shown here may 
meet your requirements. If not, Fecker capability — based on experience and engineering skill — can supply the test 
system to meet your needs. For more information on any one of these five systems or for details of Pecker's capability, 
write J. W. Fecker Division, American Optical Company. 4709 Baum Boulevard. Pittsburgh 13, Pennsylvania. 


MODEL 052 Multimode Test Turn- 
table — extremely flexible system for 
testing floated integrating gyros of 
precision inertial navigation type to an 
accuracy of 1 arc second. MODEL 081 
Multiple Range Test Table — an eco- 
nomical, self-contained servo test sys- 
tem accurate to 10 arc seconds; 15 


fixed speeds and continuously vari- 
able speeds from +45,000°/hr. to 
— 45,000°/hr. MODEL 107 Astroin- 
ertial Calibration Set — automatically 
tests and calibrates 3 axes inertial and 
stellar guidance systems to an accura- 
cy of 3 arc seconds. MODEL 152 Multi- 
mode Test System — operates in posi- 


tion, rate and servo modes with visual 
digital readout accurate to 1.5 arc sec- 
onds. MODEL 252 Air Bearing Test 
Table — a versatile, completely inte- 
grated test system for guidance sys- 
tems and components in the .0001“/ 
hr. drift class; readouts available with 
accuracies to 0.05 arc seconds. 


Leading supplier of inertial guidance test systems 


J. W. FECKER DIVISION 

American Optical 


equipment-carrying Discoverer. Cur- 
rent commercial availability of N-on-P 
cells shapes up as follows: 

• Hcliotck Division of Textron Elec- 
tronics, Sylmar, Calif., has small quanti- 
ties of flight efficiency N-on-P silicon 
cells available from stock at prices com- 
parable to the next higher efficiency 
grouping of P-on-N cells. Delivers’ of 
larger numbers depends on quantity 
and efficiency. Yields on N-on-P tend 
to be lower because cells are made with 
higher resistivity silicon. 

• Hoffman Electronics, Los Angeles, is 
in pilot production of N-on-P cells, has 
small quantities, in prices 10 to 20% 
higher than P-on-N depending on effi- 
ciency. The higher efficiency cells have 
a greater price difference. Company ex- 
pects to be in full production within 
next several months. 

• International Rectifier, El Scgundo, 
Calif., is making the newer cells in small 

• Texas Instniments, Dallas, has been 
producing them in small quantities. 
The company supplied a sizable order 
to Lockheed Missiles and Space Co. 
about a year ago. 

► Signed on the Dotted Line— Among 
major contracts awarded recently to 
avionics companies are the following: 

• Eastman Kodak Co., Rochester, 
N. Y,, will conduct research and de- 
velopment on long wavelength infra- 
red detectors under a $96,487 contract 
from the Navy Bureau of Weapons. 

• lip Associates, Palo Alto. Calif., will 
conduct advanced development on 
semiconductor microcircuits under 
SI 00.000 contract from USAF’s Aero- 
nautical Systems Division. A similar 
contract, for the same amount, was 
awarded to Texas Instruments. 

• Sperry Gyroscope Co., Great Neck, 
N. Y„ SI .7-million Air Force contract 
to produce remote attitude directors for 
use in fighter and bomber aircraft. 
Sperry Gyroscope also reports S3.1-mil- 
lion award from Navy for check-out 
consoles to be used in Lafayette class 
Polaris submarines. 

• Sylvania Electric, Mountain View, 
Calif., $2-million contract for develop- 
ment and production of security equip- 
ment to be used at Minuteman ICBM 
bases. 

• General Precision, GPL Division, 
Plcasantville, N. Y.. will build new 
lightweight AN/APN-153(V) Doppler 
navigation systems for Bureau of Naval 
Weapons. 

• Wcstinghouse Electric, Tube Divi- 
sion, will develop a 98 kmc. (gc.) 
coaxial magnetron and microwave du- 
plexer under two Army Signal Corps 
contracts totalling S279,204. 

• Collins Radio Co., Cedar Rapids. 
Iowa, reports contract for about $1 
million from Boeing for flight director 
systems to be used on new 727 jet 


transports on order by American and 
Eastern airlines. Company also reports 
Air Force contracts totaling $974,000 
for ground communications equipment 
for down-range tracking stations of the 
Atlantic Missile Range, and for flight 
directors and associated computers for 
aircraft use. 

• Motorola, Military Electronics Divi- 
sion, Scottsdale. Ariz., will develop digi- 
tal command (data link) system for the 
Gemini two-man space capsule under 
contract to McDonnell Aircraft Corp. 

• North American Autonetics Division, 
$41 million from Navy for production 
of submarine inertial navigation sys- 
tems (SINS) for installation on 10 new 
Lafayette class Polaris submarines. The 
39 systems arc Mark 2, Mod-2 types. 
The award makes Autonetics the SINS 
supplier for 24 of 29 Polaris submarines 
authorized to date. 

• Bell Aerosystems Co.. Buffalo, $4.9 
million to design and build secure radio 
command control system for Amiy SD-1 
drone aircraft. 

• Ling-Teinco-Vought, Dallas, $79,- 
000 contract from Bureau of Naval 
Weapons to study contactless switching 
techniques for use in military aircraft 
electrical systems. The 18-month studv 
will include analysis of entire aircraft 
electrical system to determine where the 
contactless switching techniques can be 
employed. 



High Power Klystron 


Klystron output power of 22 megawatts has 
been achieved bv Sperry Electronic Tube 

magnet instead of conventional electromag- 
net for electron beam focusing. New per- 

no external power or cooling and is expected 
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NEW AVIONIC 
PRODUCTS 


• Miniature chopper. Type 70A, oper- 
ates from 20 to 200 cps. six-volt drive 
source over temperature ranges of 
— 65C to 125C and withstands vibra- 
tion of 20g from 5-2,500 cps., according 
to manufacturer. Contacts are SPDT 
configuration, rated 1 ma. at 10 v. Unit 
is packaged for printed circuit board 
mounting, measures A x 15 x !1 in., 
weighs 9 gr. Manufacturer: U. S. En- 
ergy Corp., 300 Mt. Lebanon Blvd., 
Pittsburgh 34, Pa. 

• Miniaturized coaxial cable, suitable 
for operation at 200C temperature, uses 
fluorinated ethylene propylene/dielee- 
tric which gives it a capacitance of 13 
picofarads per foot for 95-ohm cables. 
Manufacturer: Microdot, Inc., 220 Pasa- 
dena Ave., South Pasadena, Calif. 



• Sensitive capacitor electrometer 
Model 475, can measure currents less 
than one milli-pico ampere ( 10'“ amp.) 
and charges of less than one milli-pico- 
coulomb. The device, called a Fem- 
tometer, can be used to measure transis- 
tor base or insulator leakage currents. 
Full specifications are available upon 
request. The Victorecn Instrument 
Co., 5806 Hough Ave., Cleveland. 



• Rubidium frequency standard. Model 
304-B, provides long-term stability of 
five parts in 100 billion over a 90-day 
period with short-term stability of one 
part in 100 billion, according to manu- 
facturer. Output is at 100 kc., 1 me. 
and 5 me. Unit weighs 39 lb., occupies 
0.9 cu. ft. Manufacturer: General Tccli- 
nologv Corp., 3510 Torrance Blvd., 
Torrance, Calif. 
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Go ahead. Hit it, if you'd like. Our military customers 
can do just that— as part of the test for MIL-E-16400. 
This new Ampex RM-3 is the only core memory we 
know of that can meet the shock test of MIL-S-901. 

In addition to being tough, this memory 

is also fast, with a memory cycle time of • 
only 3 microseconds. What's more, it can ; 
operate at temperatures that other memo- . ! - 

ries would just as soon forget: +85°C down , 
to zero and lower. The RM-3 is also flexibly 


packaged: the power supply is separable and modules 
may be rearranged to suit system requirements. This 
rugged, reliable memory comes from Ampex Computer 
Products Co., Culver City, Calif. A division of the only 
company providing recorders, tape and core 
memory devices for every application: Ampex 
Corporation, 934 Charter Street, Redwood 
City, California. Sales and se rvice throughout 


the world. Term financing I I 
: and leasing are available. - 1 — 1 







Over and under 


Since the first Gyro-compass was demon- 
strated in 1911, Sperry has had undisputed 
world leadership in precision navigation- 
setting ever more advanced standards for 
the world’s commercial and military fleets. 

Today in hydrospace, significant Sperry 
achievements in sea systems are meeting 
more critical demands in navigation and 
control than ever before. 

An example of the continued develop- 
ment and refinement of basic systems is the 
Mark 19 Gyro-compass— world-famous head- 
ing reference which has consistently kept in 
the vanguard of the navigational art. 


Taming the unstable medium of the seas 
for many surface ships is the Gyrofin® Ship 
Stabilizer which compensates automatically 
for roll encountered in heavy weather. Gyro- 
fin has a counterpart— the Gyro Stabilizer — 
aboard the latest nuclear subs. 

SURIC— Surface Ship Integrated Control 
—will soon provide “hands off” control of 
destroyers and other vessels, displaying all 
functions in consoles on the bridge. 

On Polaris-firing submarines, Sperry is 
navigation systems manager. Sperry SINS 
(Ship’s Inertial Navigation System) equip- 
ment provides a continuous record of dis- 


tance traveled, direction, ship’s position, 
pitch and roll and every other critical motion 
-then supplies all navigational data for the 
exacting job of aiming the Polaris itself. 
Other Sperry sea systems range from peri- 
scope optics to passive underwater detec- 
tion for ASW . . . from diving, steering and 
depth-keeping controls to the Celestial Alti- 
tude Recorder that focuses on the stars. 

And Sperry is a leading producer of radars, 
Lorans, Gyropilots® and a host of other gear 
—plus expert field service— that lets ships of 
every kind sail over and under the sea with 
confidence.General Offices: Great Neck, N.Y. 
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Advanced Transistor Production to Begin 


By Bariy Miller 


Lawndale, Calif.— Pilot production 
line capable of turning out a family of 
five types of high-power transistors 
which may make possible entirely 
solid-state High Frequency (HF) air- 
borne transceivers is expected to be in 
operation here later this month. 

Working for the past year and a half 
under an S800.000 methods develop- 
ment contract from USAF's Aeronauti- 
cal Systems Division, TRW Electron- 
ics Pacific Semiconductors, Inc., soon 
plans to produce the first of five differ- 
ent types of npn silicon transistors on a 




of common equipment for all transistor 
types. The effort is sponsored by the 
Manufacturing Technology Laboratory 
of ASD’s Electronics Branch. 

Sample devices fabricated under this 
program have been delivered to ASD 
and distributed to Air Force applica- 
tions engineers. One interesting poten- 
tial application for the transistors is 
their use in the transmitting ends of 
airborne transceivers as output devices, 
replacing tubes. 

Air Force is interested in manufactur- 
ing methods for the devices and the 
pilot line, and samples will provide it 
with a measure of satisfactory perform- 
ance, according to USAF Lt. T. W. 
Baity, project engineer on the methods 
development contract. 

Three basic package types were de- 
veloped for the fire silicon transistor 
types, which are planar-epitaxial devices, 
rated from 1 to 100 amp. The five types 


• 100 amp. transistor capable of deliv- 
ering 700 watts at 20 me. with a power 
gain of 10 db. at a minimum efficiency 
c.f 40%. This device is packaged in an 
all-cold welded copper enclosure using 
ceramic seals and designed for water or 
air cooling. Devices of this type have 
been fabricated, but in the absence of 
suitable power-measuring equipment, 
have not been tested. Pacific says it ex- 
pects that the device will meet its speci- 
fications, as it is made in an identical 
fashion as lower current types in this 
program except for the scaling factor. 
The package is 21 in. in dia., and not 
including lugs, measures li in. in 
height. It is mounted on a A in. 25/8 
sq. in. flange. 

• 50 amp. transistor designed to de- 
liver 300 watts at 20 me. with 10 db. 
power gain at an efficiency of 40%. 
This device uses the same package as 
the 100 amp. transistor and also has 
not been tested. The package, shown 
m an accompanying photograph, em- 
ploys dual emitter leads which eliminate 


mutual coupling between input and out- 
put circuits in common emitter con- 
figuration. Typical improvement in 
gain, made possible by using dual emit- 
ters, was 3 db. measured on 10 and 20 
amp. devices, according to Bernard Rap- 
paport. head of transistor development 
at Pacific Semiconductors. The dual 
emitter also tends to boost efficiency, 
increasing at high frequencies. 

• 20 amp. transistor has delivered 125 
watts at 25 me. with 10 db. gain and 
60% collector efficiency. The package 
for this device measures I in. in height, 
1 ft in. across its hexagonal base and IS 
in. in height including its stud. 


• 10 amp. device has delivered 60 
watts at 30 me. with 10 db. power gain. 
This transistor uses the same package 
as the 20 amp. device. 

• 1 amp. transistor has delivered 10 
watts at 100 me. with 10 db. gain. This 
package measures U in. from flat to flat 
across its hexagonal base and 5 in. in 
package height with another 1 in. for its 

Fabrication of high-power, high- 
frequency transistors is a particularly 
difficult task, compounding many of the 
normally troublesome problems in tran- 
sistor fabrication. The basic semi- 
conductor die from which the transistor 
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SCIENTISTS AND ENGINEERS: At Motorola today, formidable 

new problems are calling for resourceful and highly original solutions .. . ■ — £ ■„ 

the kind of creative mindpower that has been successfully applied to the design 

and development of electronic systems such as the NASA/ Goddard Range 

& Range Rate Satellite Tracking System . . . the Air Force data acquisition and 

relaying system at the Edwards AFB high speed flight corridor... and the 

RADAS random access, discrete address system. 

If you are interested in participating in these stimulating areas of systems 
research, write today describing your background and training in : 

Mindpower and Manpower. . . shaping the future in SYSTEMS RESEARCH 


Applied Systems Research • conceptual design and equipment development, 
communications theory, coding theory, logic systems design, systems and analysis, 
and operations research as applied to both military and non-military systems. 



MOTOROLA 


Military Electronics Division 




A boost for big nozzles... 

Swedlow is solving the critical curing problem in the fabrication of large rocket nozzles with the 
development of a unique form of high-pressure containment. Known as the Cable-Clave* process, 
this method eliminates the extensive time and cost considerations involved in huge pressure vessels, 
and places the design of rocket nozzles to 400 inches within reach today. Simplicity, economy, un- 
restricted equipment mobility and immediate availability mark the Cable-Clave method as ^significant 
advancement in plastics technology. Swedlow applied ingenuity developed this new technique In 
structures fabrication. Swedlow can solve 
your problem too, making proven plastics 
do new (and bigger) things. Write or tele- 
phone for complete technical Information. 


(g) Swedlow Inc. 



& Swedlow Inc. 


is made must be increased in size to 
increase output power, but this tends 
to increase capacity, thereby cutting the 
frequency. 

The frequency, in turn, can be in- 
creased by reducing base thickness of 
the transistor so that size is traded 
for base thickness. 

The typical base thickness, for the 
100 amp. device is between 1 and 1.2 
microns. 

Since the size of the die is larger than 
in small signal transistors, the chances 
of contamination increase. 

This imposes heavy demands on re- 
fining fabrication processes to offset the 
likelihood of low yields in the produc- 
tion process. 

Fabricating Process 

In fabricating the transistors, the 
semiconductor substrates arc purchased 
out-of-house, their faces lapped and 
polished and collector regions epitaxially 
grown. 

The company claims to have devel- 
oped a production method for what 
previously was only a laboratory electro- 
chemical polishing procedure. Semi- 
conductor wafers are chemically pol- 
ished by the action of a weak acid 
electrolyte through which current is 
passed. 

Series of largely conventional process- 
ing operations follows with exception 
of a base diffusion involving vapor depo- 
sition of the impurity matter. Once 
diffusion steps are passed and metal con- 
tacts masked to base and emitter, the 
semiconductors are diced. 

At this point the dice are placed in 
different jigs, depending on the size of 
the final device and furnace-mounted 
to their respective headers. The 1-amp. 
device is handled slightly differently 
from the other transistors and its leads 
are then thermal compression binded. 
In the larger devices, leads arc attached 
by soldering. Finally the devices are 
capped. 

Other Work 

In addition to its work on this Air 
Force contract. Pacific is conducting 
other efforts on high-power devices un- 
der the sponsorship of the Army Signal 

These include: 

• 5 watt, 70 me. (28 volt) device sched- 
uled to enter into pilot run this spring. 
This device uses a beryllia oxide tab on 
which the transistor is mounted so that 
the header is isolated from the transis- 
tor. This permits circuit design with 
the collector at other than ground po- 
tential. 

• 25 watt, 100-mc. device for which re- 
search and development contract is now 
being completed and a follow-on pro- 
duction engineering measures contract 
for a 75-watt transistor has been 
awarded. 



CALLERY for high energy 
by the pound or carload 


Callery offers creative ideas backed up by capability in high- 
energy research, process development, production, energy 
storage and safe handling techniques. The same production- 
technical team that brought boranesfrom laboratory to tonnage 
capacity is ready to work with you. For product literature or a 
discussion, call or write Callery Chemical Company, Defense 
Products Department, Callery, Pennsylvania. Telephone Evans 
/ ^^City, Pennsylvania, 3520. 

the free world's only borane fuel capability 

CALLERY CHEMICAL COMPANY 
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ALLOY NOMENCLATURE 1. 


Table I — Nomenclature of Aluminum Powder Metallurgy Alloys 


XAP001 M257 6 
XAP002 M583 & M658 S’ 
XAP003 M470 17" 
XAP004 M430 14~ 
XAP0Q5 ~ — 6~ 


Alcoa capability at work . . . 

guaranteed properties up to 



APM PRODUCTS 


2. Table II— APM Product Chart 


900°F for an aluminum alloy 


Alcoa research has developed a series of new high-lemperature 
(600°F lo 1,000'F) alloys made from aluminum powder. These 
remarkable Aluminum Powder Metallurgy (APM) Alloys 
have higher mechanical properties at these temperatures than 
any other aluminum alloy. 

Alcoa's Aluminum Powder Metallurgy Alloys also exhibit 
several other attractive characteristics including: 

1 . Stable properties at temperature regardless of the length of 
exposure time at temperature. 

2. Retention of original room temperature properties and 
dimensions after repeated elevated temperature exposures. 

3. High modulus of elasticity at both room and elevated tem- 
peratures. 

4. Strength without heat treatment. All APM alloys are used 
in the as-fabricated condition. 

5. Low neutron capture cross section and rapid decay of in- 
duced radioactivity. 

Take Alloy XAP001 for example: Check its minimum 
mechanical properties in Table 3 reprinted from Alcoa’s De- 
velopment Division Report. (This is the first time minimum 
guaranteed properties have ever been published for any alu- 


minum alloy at temperatures up to and including 900°F.) In 
addition, XAP001 has corrosion resistance comparable to 
6061-T6 and is immune to stress-corrosion cracking. It has 
been ultrasonically spot welded, flash-butt welded and eutectic 
bonded to itself and other aluminum alloys. Alcoa® Aluminum 
Alloy XAP00I can be spun, machined with a minimum of tool 
wear, and anodized, hardcoated or plated. 

XAPOO I is available in rods, forgings, extrusions, tubes, im- 
pacts and sheets — write us for procurement specifications on 
any of these items. Consider APM alloys for such applications 
as reactor core components, valves, pistons, piston rings, 
hydraulic and heating equipment, and jet engine accessories. 

XAP005 exhibits mechanical properties similar to XAPOO 1 
but was developed for nuclear reactor applications. 

Though extensive design information on XAP001, as well 
as on APM alloys XAP002, XAP003, XAP004, and XAP005, 
is already available, Alcoa will continue, as always, to investi- 
gate new APM alloys, new processes and improvements. Please 
keep in touch with us for current information. 

Note: Graphs and data shown here were not compiled from 
special samples but are the results of many production runs. 



I 


send the coupon 

ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America, 

1865- M Alcoa Building, Pittsburgh 19, Pa. 

□ Send me the Alcoa Development Division Report 
on APM Alloys. 

□ Have an Alcoa Salesman contact me concerning 
APM samples. 


Mergers and 
Acquisitions 

Powertron Ultrasonics Corp. of Plain- 
view, N. Y., has consolidated with Gian- 
nini Controls Corp., of Duarte, Calif., 
and is operating as a wholly owned sub- 
sidiary. Powertron builds equipment for 
missile fuel utilization systems, loading 
and tanking controls, submarine depth 
measuring devices and other systems 
involving control of fluids. 

Kellctt Aircraft Corp. has bought a 
controlling interest in J & K Precision 
Tools, Inc., of Line Lexington, Pa. 
J &• K will operate as a Kellett division 
manufacturing precision tools for the 
metalworking industry. Production and 
sales will continue to be handled at the 
Line Lexington plant with purchasing 
and other business being absorbed by 
the Kellett offices. 

National Union Electric Corp., a di- 
versified industrial corporation, has ac- 
quired 73% of the common stock of 
Burr Electronics. Inc., a research firm 
specializing in aerial reconnaissance and 
surveillance, space and satellite commu- 
nications, and digital and servo systems. 
Purchase was for an undisclosed amount 
of cash. Burr will be operated as a 
subsidiary of National Union Electric. 




CHARLOTTE AIRCRAFT CORP. 




PROBLEMATICAL RECREATIONS 149 



A cubic box with sides ‘a’ feet long is placed flat against a wall. 
A ladder ‘p’ feet long is placed in such a way that it touches the 
wall as well as the free horizontal edge of the box. If a = 1 and 
p = VI 5, calculate at what height the ladder touches the wall, 
using quadratics only. —Contributed 

Rest ye. Merry Recreationers, for this message to all readers: 
Your large response to this series during the year has warmed 
our hearts and delighted our heads. We thank you all. May we 
at Litton Industries extend our wish to you for a gladsome 
holiday season and most propitious new year. May we also hope 
you will continue to solve the puzzles in 1963. 


ANSWER TO LAST WEEK'S PROBLEM: = 9 Or = 9 

10,836 08,361 

or 57,429 
06,381 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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PRODUCTION BRIEFING 


Burtek, Inc., a subsidiary of Dorsett 
Electronics. Inc., Tulsa, Okla,. has re- 
ceived the first training equipment pro- 
duction orders for the Boeing 727 pro- 
gram. Burtek will provide animated, 
backlighted panel trainers for the me- 
dium-range jet transport’s air-condition- 
ing. pressurization, hydraulic, electrical 
and fuel systems. Orders were placed by 
United Air Lines, which will take ini- 
tial delivery of the 727 transport late 


Sperry Rand Corp.'s Vickers Division 
will develop an integrated pulse modu- 
lated. 60-lb. thrust chamber to prove 
specific design concepts for bi-propellant 
reaction control systems. Program, 
sponsored by National Aeronautics and 
Space Administration, will include de- 
sign. fabrication and development 
phases of a prototype bi-propellant in- 
jector valve and thrust chamber. Apollo, 
Gemini and the Lunar Excursion Mod- 
ule are among vehicles which will re- 
quire bi-propcllant reaction control 
systems. 

Hughes Aircraft Co. will build elec- 
tronic data analysis systems, under a 
527,610,000 contract from Boeing Co.. 
which will indicate readiness of Air 
Force’s Minutcman 1CBM prior to 
launch and will signal when missiles 
leave silos. 

Allison Division of General Motors 
has been awarded a S10.165.000 con- 
tract from Aerojet-General Corp. for 
continued production of titanium sec- 
ond-stage rocket motor cases for Air 
Force’s Minuteman ICBM. Allison 
also has been awarded a SI. 297, 375 
contract for development of a case to 
be utilized with an advanced version of 
Minutcman. 


Bendix Corp. is building a sonar sys- 
tem that will help missile tracking ships 
pinpoint location of nose cones or in- 
strument packages which land at sea. 
System, known as Ship Tended Acous- 
tic Relay (STAR), is being developed 
under a SI million Air Force contract. 
It is the first to use acoustic data trans- 
mission techniques for impact location, 
rather than using cables attached to 
shore-based monitors. 

Belock Instrument Corp., College 
Point, N. Y., will continue development 
of an odometric navigation system for 
the ground launching vehicle of Army's 
surface-to-surface Mauler missile. Be- 
lock was selected in a competition re- 
cently conducted bv General Dyna- 
mics’ Pomona (AW £>ct. 1, p. 13).' 


manager 

AIRCRAFT MILITARY SALES 


Mojor aerospace corporation in Southern California has an immediate 
opening for Department Manager in Aircraft Military Sales. 

Successful candidate must be capable of assuming the responsibility for 
the origination and execution of sales campaigns with the United States 
Government for advanced aircraft models. 

Experience should include participation in, or direction of, the preparation 
of technical sales material. Technical or military operational background 
plus several years direct experience in military sales work, some of it in 
supervisory or managerial capacity, is required. 

Position will involve considerable travel, but emphasis on managing sales 
programs from our home office. 

Excellent salary commensurate with experience. 

Qualified candidates are invited to send their detailed resumes, including 
highest salary with each past employer and present salary, to 
P-1 235, Aviation Week 
255 California St., San Francisco 11, Calif. 
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AERONAUTICAL ENGINEERING 



HEAVILY RETOUCHED PHOTOGRAPH shows the Mk. 1 prototype of Hindustan Aircraft’s HF-24 jet fighter in flight. Flight testing 
of the prototype has been under way with Indian air force pilots at the controls since June, 1961. Mk. 1. powered by two Bristol Sid- 
delcy Orpheus 703 turbojets, has a top speed that barely reaches the supersonic regime. Planned Mach 2 version is scheduled to be 
powered by two Soviet powcrplants designated the RD9-F. Powcrplant's rating is about the same as Bristol Siddeley's Orpheus 12. 

India Spurs Domestic Aircraft Industry 


By Cecil Brownlow 

New Delhi— India's domestic aircraft 
industry now is attempting to gear for a 
major leap forward, both technologi- 
cally and financially, as a result of the 
recent Sino-Indian border crisis. 

The emergency, which has stirred po- 
litical leaders here to the belated recog- 
nition that India must develop a broad- 
base defense production capability, also 
is providing its share of headaches, in- 
cluding the necessity of establishing a 

celerated basis, need of creating new 
support industries uncontemplated here- 
tofore and a long-range appraisal of 
Soviet intentions. 

Soviet Commitment 

Of immediate concern is how far 
Russia actually will go toward meeting 
all of its pre-emergency commitments 
which are being relied upon to open 
new technological vistas as well as pro- 
vide additional and sorely needed pro- 
duction facilities. 

Prime Minister Jawaharlal Nehru and 
new Defense Minister Y. B. Chavan, 
regarded here as a political realist, have 
assured parliament that the Soviets plan 
to meet their commitments (AW Nov. 
19. p. 38; Dec. 10. p. 33). There arc 
still doubts, however, as to the full ex- 
tent the Soviets will fulfill their prom- 
ises to provide India with advanced 
production facilities in the near future. 

Some officials believe that, in this 
respect at least. Russia will attempt to 
move slowly so long as the border dis- 


pute with Communist China remains 
an open issue with the probability of re- 
newed conflict. Any such backoff could 
seriously affect two of the country's 
most ambitious projects within the avia- 
tion sphere. 

MiG-21 Fighter 

First is the plan to build the Mach 2 
MiG-21 all-weather Soviet interceptor 
under license. Program was designed to 
provide India with a three-fold gain— 
a third major aviation production facil- 
ity-; a large boost in technology, par- 
ticularly in fabrication of avionic 
components, plus a modern aircraft for 
the air force. 

Equally affected, at least for the mo- 
ment. are India's plans to build a Mark 
2 interceptor version of Hindustan Air- 
craft. Ltd.’s. IIF-24 jet fighter. Mark 2 
version, with a maximum design speed 
within the Mach 2 range, is currently 
programed to be powered bv two 
Soviet turbojet powcrplants. 

Indian officials here arc reluctant to 
reveal details of the Soviet engine and 
will go little beyond identifying it by its 
official Russian designation', RD9-F. It 
is known, however, that the powerplant 
has been in operational service within 
the Eastern bloc for a number of years 
and that its rating is approximately the 
same as that of Bristol Siddeley’s Or- 
pheus 12 which had a basic design 
thrust of 6,810 lb. 

Emergency also has forced a slow- 
down in the country's licensed produc- 
tion program for the Avro 748, which is 
scheduled to replace the over-age Doug- 


las DC-3, still a transport mainstay for 
both the air force and the government- 
owned Indian Airlines Corp. 

In a move to diversify its production 
potential centered at Hindustan Air- 
craft's plant at Bangalore in southern 
India, the government decided to have 
the 748 manufactured in Kanpur be- 
tween New Delhi and Calcutta at the 
sprawling headquarters of the air force’s 
maintenance command. Tire first In- 
dian prototype of a Series 1 model was 

Kanpur Facilities 

Now. however, the Kanpur facilities 
and technicians are absorbed almost 
completely with the day-to-day task of 
maintaining, inspecting and repairing 
the air force transport fleet which is 
flying a heavy schedule in logistics sup- 
port of Indian army units located along 
the threatened Himalayan border areas 
of Ladakh and the North East Frontier 
Agency. 

Due to the dearth of surface trans- 
port facilities within these mountainous 
areas, these top-priority fliehts probably 
will have to be continued so long as the 

Indian air force tactical fighter squad- 
rons also arc training on an accelerated 
basis, and 748 production is suffering 
accordingly. 

Under original government plans, a 

e rtion of the maintenance command 
ality eventually will be split off. given 
an appropriate title and designated as a 
second source of primary aircraft pro- 
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The planned third source in the capa- 
bility buildup was to be the MiC-21 
plant scheduled for construction in 
Orissa on the east coast of India south 
of Calcutta. Defense industry planners 
still hope such a plant will materialize 
there— if not for the MiG-21, then for 
a possible U . S. or British counterpart. 

Other hoped-for licensed production 
agreements with the West probably also 
will boost the number of production 
facilities beyond this figure. 

Construction of a separate plant for 
new production could be a political 
necessity as well as a material advantage 
in some cases. In one respect, at least, 
the U.S.. Britain ami Russia assume an 
identical posture— an insistence that any 
production of their respective military 
equipment be conducted in facilities 
separate and well apart from those build- 
ing hardware from nations of another 
political stripe. 

HF-24 Production 

Production plans for the HF-24 also 
are being muddied bv the new emphasis 
on defense as top-level Indian planners 
try to establish equipment priorities in 
line with immediate requirements and 
capabilities. 

Problem is two-fold. Although rela- 
tively inexperienced in this field, officials 
here arc not immune to the almost uni- 
versal doubt that surrounds any defense 
production decision, i.c., the point at 


which ro definitely decide upon an in- 

scarch and development projects or 
possible licensed-manufacture programs 
appear so much more promising. 

Second condition revolves around the 
fact that Hindustan also is a producer 
of railway cars, an item sorely needed 
for army logistics support. Decision on 
just how to split the government-owned 
firm’s production between aircraft and 
railway cars still must be made. 

Present plans call for the HF-24 to 
be built in two versions, the Mark 2 
interceptor and the barclv supersonic 
Mark 1 powered bv two Bristol Siddelev 
Orpheus 703 turbojets of 4.S50 lb. 
thrust each. Mark 1. prototype of which 
has been flying since June. 1961, would 
be used primarily for close support. 
Work on the lightweight swept-wing 
aircraft was begun in 1953 under the 
leadership of Dr. Kurt Tank, a leading 
World War 2 engineer who was chief- 
designer at Germany's Focke-Wulf. 

Mark 2 version had been scheduled to 
be powered by the Orpheus 1 2 before 
that project was dropped in Great Brit- 
ain because of lack of funding and an 
airframe development with requirements 
within its thrust range. India turned to 
the Soviet Union after Bristol Siddelev 
estimated that it would require an ad- 
ditional SI 1.4 million to complete de- 
velopment of the Orpheus 12. 

Installation of the RD9-F in the 


hcation requires relocation of the acces- 
sory packages along the exterior of the 
Sov iet engine. Russia agreed to under- 
take the redesign and, thus far. there 
has been no indication that work on 
this has been discontinued. There ap- 
parently also is little evidence that it 
has begun. 

Concurrent with its airframe capa- 
bilities. Hindustan Aircraft has been 
developing a strong powerplant team, 
although, because of political considera- 
tions. the licensed production program 
for the RD9-F was scheduled for Orissa. 
In return, however, the Bangalore plant 
will become prime contractor in the 
licensed production program for the 
550-slip. Turbomeca Artouste shaft- 
turbine powerplant designed to power 
a quantity of Sud Alouette 3 helicopters 
for the Indian air force. 

Alouette Airframe 

Government also may award Hindu- 
stan the licensed production contract 
for the Alouette airframe, but no de- 
cision on this front has vet been made. 
Before the present emergency. Kanpur 
also was a prime contender for the air- 
frame project. 

Powcrplants already in production at 
Bangalore include the Orpheus 703 for 
the close-support versions of the HF-24; 
the Oqjheus 701 for the Hindustan- 
made Folland Gnat lightweight fighter, 



Vertol 107 Scheduled for RCAF Delivery in March 

First of six Boeing/Vcrto! 107 helicopters for the Royal Canadian Air Force is shown during recent inaugural flight outside Vertol Divi- 
Sion plant. Morton. Pa. Scheduled delivery date for this aircraft is March. 1963. Helicopters, designated CH-113 bv the RCAF. will be 
used on search and rescue missions. Balance of the order is in various stages ol assembly. The 107, shown above, is at I'.glin Air Force 
Base, Fla., where it currently is undergoing climatic testing. RCAF 107s have special provisions for electric blanket outlets and for food 
heating in line with the helicopter's intended rescue mission role. 
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History's first profitable world's 
fair has recently closed in Washington 
State. Millions of people flocked from all 
the world to visit it. Besides the fair, most 
n took time to see the wonders of Wash- 
ington, the state with the unbounded future. Why 
oes this area have such a remarkable record of 
achievement? Perhaps it can be laid to the climate — 
delightful in summer, mild in winter. Perhaps partly to 
the many educational and cultural advantages to be 
found here. Or to the land itself, that boasts lush, rich 
farmlands, rugged forests, endless water supplies, deep 
harbors, and natural resources almost beyond measure. 
But mostly to the people themselves — energetic, enthusi- 
astic, eager for progress, and deeply grateful for the good 
life here. Whatever the reasons, Washington — already the 
second largest market in the West — is the state that’s 
going places. Why not come along? If you’re planning 
to relocate, or expand, consider the surprising State of 
Washington! 


ACHIEVEMENT 
Comes Easily in 
Washington | State 




DIRECTOR. WASHINGTON ST. 

OF COMMERCE * ECONOMIC DEVELOPMENT 


COVERNOR 

STATE OF WASHINGTON 


STATE OF WASHINGTON 

FOR INFORMATION ABOUT 
THE MANY SITE OPPORTU- 
NITIES IN WASHINGTON 

AND MAIL THIS COUPON. 


Company: 



a number of which are now in squadron 
service, and the 2.105 chp. Rolls- 
Rovcc Dart R.Da. 7 turboprop sched- 
uled for the Series 2 model of the Avro 
748. 

Series 1 version of the 748 powered 
hr two Dart R.Da. 6 engines of 1,740 
clip, each does not have the high- 
altitude performance required by the 
air force for its operations into the 
Himalayas, and only four aircraft of 
this version are scheduled to be built 

Kanpur Schedule 

After completion of these four. Kan- 
pur is to begin work on airframes for 
the Series 2 model which was recently 
certificated in England. Air Force also 
has a requirement for between 40- 
50 MF748 freighter versions, and the 
government is expected to follow 
through with negotiations for licensed 
production of this particular model. 

While the government moves to ex- 
pand its airframe-engine production 
base, it is becoming increasingly evident 
that support industries also must be 
developed on an accelerated timescale if 
the country is to have a truly domestic 
aviation manufacturing capability. 

At present, all the basic materials 
must be imported, down to the nuts, 
bolts and rivets. India has no produc- 
tion capacity in this area, although it 
is now considering, as a first step, estab- 
lishment of two plants with foreign aid 
for the production of aluminum extru- 

"We say we're building a supersonic 
aircraft.” one ofiicial complains, “when 
we have to bring in every single item 
that goes into it. We're not producing 
—we're actually assembling.” 

Diversity of Orders 

Diversity with which the government 
has ordered aircraft and helicopters 
from both East and West as part and 
parcel of its neutralist political policy— 
there arc reportedly 21 different types 
in the air force inventory— provides an 
added strain all around, particularly in 
assuring adequate support, and suggests 
that sooner or later India must give 
some thought to at least partial stand- 
ardization. At the moment, this is not 
possible, and it places an added burden 
upon defense planners who must decide 
what to build and to what specifications. 

Industry, thus far. also has been 
plagued by a paucity of funding for ac- 
tual defense items and, since financial 
support and active Defense Ministry 
encouragement were available here, 
turned to production of such products 
as electric coffee pots, hair clippers, 
pressure cookers, film projectors and, on 
the other end of the scale, Hindustan 
Aircraft’s railway coaches. 

The move kept technicians at their 


AVIATION WEEK 


SPACE TECHNOLOGY, Dc 


3r 17, 1962 


benches and undoubtedly aided in In- 
dia’s drive toward a better living for 
its people. It also reflected official pol- 
icy of largely ignoring the military, and 
the machines used for the manufacture 
of coffee pots cannot readily be turned 
to defense. 

In an effort to offset this shortcoming 
somewhat, at this relatively late date, 
the Defense Ministry has drafted a list 
of its machine tool needs on an itemized 
priority basis. The list is now being cir- 
culated among the industrialized na- 
tions of the world, East and West, who 

The major portion of help, however, is 
expected from the U. S. 

Capability of producing airborne and 
ground electronic systems is a glaring 
necd—almost all the instrumentation for 
licensed-produced aircraft is now im- 
ported— and one that has been over- 
looked. As an example, a licensed pro- 
duction contract signed by the govern- 
ment with Bendix approximately two 
vears ago has been largclv ignored thus 
Far (AW Nov. 26, p. 30). 

Ground Units 

Despite this, there has been a begin- 
ning. The government established 
Bharat Electronic, Ltd. (B. E. L.), near 
Bangalore in 1954. and, under the tech- 
nical supervision of France’s Compagnie 
Gencrale-de-Tclegraphie sans Fil, the 
firm has been slowly developing its ca- 
pability. To date, however, its produc- 
tion has been geared almost solely to 
ground units, including single sideband 
receivers and transmitters on the one 
hand, transistorized megaphones and 
"walkie-talkies” on the other. 

Hindustan Aircraft, on the other 
hand, is an inheritance from British 
rule. Established in 1940, it assembled 
Harlow trainers and Curtiss fighters 
throughout most of World War 2. 

After the war, it converted to pri- 
marily an engine-airframe repair and 
overhaul facility until the new Indian 
government decided that, as a matter 
of national policy, it should become 
actively involved in original aircraft de- 
sign and production. 

First step was the HT-2, an all-metal 
basic trainer which made its first flight 
in August, 1951. It remained in produc- 
tion for almost 1 0 years to meet the re- 
quirements of the air force, navy and 
private flying clubs. Twelve HT-2s also 
were sold to Ghana. 

Two other light aircraft of domestic 
design were subsequently brought out 
and are still in production— the two- 
seater Pushpak utility plane and a four- 
seater follow-on designated the Krishak. 
The company stepped into the manu- 
facture of larger, more advanced aircraft 
in the 1950s with the licensed-produc- 
tion of the dc Havilland Vampire jet 
fighter. The Gnat and then the HF-24 
followed on the line. 


EECo G-Series Circuit Applications 


THIS 10 MC SHIFT REGISTER 




COSTS LESS THAN WBIT 


Yet, it utilizes the most r 
G-Series extended-service i 
liable and v 


defined in the company’s wri 
is a catalog item, available froi 
select from the 10 Mpps, 500 Kpps, and 25 Kpps 
basic frequency groups. No matter what your 
choice, three major benefits will always be 
yours— reliability, economy, availability. 

This is just one of the many practical applica- 
tions of this versatile new series. Perhaps 
another will be of direct interest to you. Write, 
wire, or phone today for details-, ask for the 
new G-Series catalog or a call from one of our 
experienced staff of applications engineers. 


liable circuits you can buy today— EECo 
igital-circuit modules. Every EECo module 
ill be repaired or replaced under conditions 
ritten warranty. In addition, every module 
itock. You c: 




ENGINEERED ELECTRONICS Company 

144! East Chestnut Avenue, Santa Ana, California 
Telephone: 547-5651 Cable Address: ENGELEX 
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BUSINESS FLYING 




ASSEMBLY LINE for PC-6 Porte 


Pilatus Turbo 

By Edith Walford 


Stans, Switzerland— Swiss multi-pur- 
pose Turbo Porter with improved 
STOL capability, latest version in the 
Pilatus Porter PC-6 (AW June 11, p. 
104) light aircraft series built by Pilatus 
Aircraft Works, Ltd., here, is under- 
going several minor changes to meet 
Federal Aviation Agency requirements. 

In addition to the alterations, de- 
icing equipment is being fitted to the 
propeller spinner of the aircraft and its 
French-designed fire detector replaced 
by an FAA-approved type. 

After modification, the aircraft will 
resume flight tests prior to its FAA 
certification, which is "expected within 
a few weeks." according to the com- 
pany’s managing director, Henry F. 
Alioth. 

This summer, the Porter was fitted 
with a larger, steerable tail wheel, soon 
to become a standard feature of both 
the piston-engine and turboprop-pow- 
ered versions and specifically designed 
to enable the aircraft to land on and 
take off from soft grass or other un- 
prepared surfaces. 

As an optional extra, larger, low- 

E ressurc, 11 in. by 12 in. dia. main 
inding gear wheels also are available. 
Using the same braking system as the 
standard 75 in. by 10 in. dia. type, this 
oversize unit can be fitted to replace 
it within a few minutes. 

At an altitude of 15.000 ft., the 
Turbo Porter can operate at a tem- 
perature of — 15C with only a slight 
decrease in the cruise speed range. With 
a payload of 2,850 lb. over a range of 
620 stat. mi., fuel consumption is 129 
U.S. gal. 


Porter Undergoes FAA-Required Changes 


The 200-hp. additional power, pro- 
vided by its Turbomeca Astazou 2 530- 
shp. engine driving a three-blade re- 
versible propeller, enables the Turbo 
Porter to climb to an altitude of 10,000 
ft. from takeoff within 8 min. Rate of 
descent is 1.000 fpm. 

According to latest Air Transport 
Assn, figures, operating costs of the 
standard version compare favorably with 
other current aircraft being used for 
bush service and other multi-purpose 
duty. Porter costs 55 cents per aircraft 

Price of the Turbo Porter, including 
standard instrumentation, is 560.000 
FAF. 

The piston-engine Porter fitted with 
a supercharged 340-hp. Lvcoming pow- 
erplant sells for about S45.000. 

Present production rate here is three 
aircraft per month, but the company 
could handle up to twice as many if 
necessary. 

It also would be agreeable to the 
plane's manufacture under license if 
ordered in sufficient quantity. At the 
moment, Pilatus is negotiating an initial 
Porter license production agreement 
with Officine Aeronavali, of Venice. If 
the agreement is signed within the near 
future, as expected, the Italian-produced 
aircraft will be designated and mar- 
keted in Italy as the Aeroporter. 

According to Alioth, Indian manu- 
facturers may be the next to apply for 
production rights to the Porter series. 
Five Lycoming-powered models sold to 
India have been giving good sendee 
there for some time, particularly in 
Nepal, he said, and Indian authorities 
are showing interest in acquiring several 
Turbo Porters, possibly for use as mili- 


tary transports. A firm order for these 
has not been received, however. 

Reports that India is negotiating with 
Turbomeca S. A. at Bordes for produc- 
tion rights to the Turbomeca Artoustc 
3 turbine engine, which powers the Sud 
Aviation Alouettc helicopter, have been 
confirmed by the French company. 

First two of an undisclosed number 
of Alouette helicopters also were re- 
cently delivered to India. According 
to Pilatus. it is conceivable that India 
will later apply not only for the produc- 
tion rights to the Porter air frame but 
also to its Astazou engine as a next step 
in the Turbomeca engine series manu- 
facturing program in India. 


Following introduction of the Porter 
prototype at the 1959 Paris Air Show 
(AW June 15, 1959, p. 101), 43 aircraft 
have been built, of which 33 were fitted 
with single 275-lip. Lycoming engines 
and the remaining 10 with supercharged 
340-hp Lycoming powerplants. 

Except for 1 1 sold domestically, three 
used bv the company for demonstration 
purposes and one or two retained by 
Pilatus as reserve aircraft, they have all 
gone to fill orders from Alaska, Finland, 
Sweden, Holland, West Germany, 
France, Algiers, the Sudan, West Africa 
and Nepal. 

After a series of recent sales tours to 
North and South America, Africa, Asia 
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SPACE TRAVEL IS A PEOPLE BUSINESS 

While space travel is a dynamic changing 
art encompassing all types of exotic 
vehicles and equipment, "people experi- 
ence" in design and manufacture is of 
the utmost importance in fulfilling the 
critical missions of the space projects 
currently facing our nation. Tomorrow's 
spacecraft will need even further sophis- 
tication and the professional growth ol 
people is absolutely essential. This 
growth is a never-ending challenge to 
Pacific Scientific Company. Pacific's 
Aerospace Oivision, located in the heart 
of beautiful Orange County, is currently 
working on mechanical and electrome- 
chanical components for space and mis- 
sile programs that offer unlimited future 
and advancement for graduate design and 
sales engineers. 





and the Far East— where the Porter’s 
performance under varying conditions 
was demonstrated— Pilatus now is build- 
ing five additional Lycoming-powered 
models, one each for delivery' to Japan, 
the U.S. (Seattle), Mexico, Colombia 

First production series of seven Turbo 
Porters is awaiting shipment from 
Stans to Alaska. Italy and France— each 
with two on order. The remaining air- 
craft has been sold to a Swiss alpine 
rescue pilot. Hermann Geiger of Sion/ 
Valais, who already has two Lycoming- 
powered Porters. 

Pilatus says it is now working on 
completion of firm orders for five more 
Turbo Porters. 

Alaskan Sales 

Alaska is a marked example of the 
Swiss manufacturer’s claim that its ef- 
forts to establish the Porter scries in 
far-flung markets are successful. One 
domestic carrier. Northern Consolidated 
Airlines, Inc., based at Anchorage. 
Alaska, took delivery of its fourth Ly- 
coming-Portcr in October and has or- 
dered a Turbo Porter for delivery later 
this year. 

Wien Alaska Airlines, Fairbanks, 
which recently celebrated its 35th anni- 
versary as the first scheduled carrier to 
be established in that state, received its 
first piston-engine Porter in November, 
1961. 

Wien’s plane went into service last 
January on regular mail runs and also 
was used extensively to supply oil ex- 
ploration and mining engineers in the 
mountainous region of North Alaska. 
Carrier president, Sigurd Wien, told 
Aviation Week that by mid-October 


he felt fully justified his choice of the 
Porter for use under the fonnidable 
weather conditions prevalent in his air- 
line’s area. Wien expects to receive its 
first Turbo Porter by end of this year. 
Italian Outlet 

Pilatus’ hopes of finding a good out- 
let in Italy within the near future ap- 
pear to be well-founded. Between Aug. 
6 and Sept. 15. a 340-hp. Lycoining- 
powered Porter loaned to Societa Aero- 
nautica Mediterranea (SAM), an affili- 
ate of Alitalia, operated passenger flights 
between Venice and Cortina, the Italian 
Winter Olympic Games resort. 

During this five-week trial period, the 
aircraft logged a total of about 100 
flight hours and made more than 100 
landings on the newly established Cor- 
tina airstrip. 

SAM plans within the near future to 
form a new company, probably under 
the name of Aer-Alpi, Venice, to op- 
erate regular flights with Porter aircraft 
between Venice-Cortina-Belluno-Bol- 
zano-Asiago. 

Later, depending on initial popularity 
of the aircraft, flights will be started to 
several additional points along the 
southern slopes of the Alps— first with 
piston-engine Porters, and ultimately 
with turboprop versions. 

Turboprop Order 

Firm order for the first two turboprop 
types for earliest possible delivery was 
placed with Pilatus in late October by 
the company's Italian sales representa- 
tive, Gen. Liugi Klinger, co-owner of 
Officine Aeronavali, at Venice. 

Related recent development in Swit- 
zerland shows signs of boosting the 
Porter's future export prospects and 
considerably strengthening Pilatus' view 


of this year, 
pleted 1,000 flight hours, a record which 



FIVE PC-6 PORTERS have been ordered by Northern Consolidated Airlines of Anchorage, 
engine. Planes were air freighted to U. S. by Seaboard World Airlines for assembly. 
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that Italy may well become one of its 
best European sales areas. 

Swiss hotel owners, at the urging of 
guests, are petitioning the government 
to limit, if not entirely prohibit, the 
disturbance caused by the growing num- 
ber of small aircraft bringing tourists 
and skiers to their mountain resorts all- 
year-round. 

Tlius far, Swiss federal authorities 
are showing reluctance to pass any 
legislation to comply with this request. 
Swiss cantons themselves apparently 
will have to find their own solutions to 
thcproblem. 

Tlie cantons, it is assumed, will be un- 
willing to run the risk of losing this 
Swiss-pioneered air tourist service to 
any competitor. 

Italian Resorts 

While their Swiss neighbors are still 
pondering the issue, the Italians cur- 
rently arc busy with plans that would 
promote their own mountain resorts 
with the establishment of similar airlift 

Pilatus sees increasing Italian inter- 
est in the Porter as the first step toward 
this goal. 

Another step lies in the fact that 
three Italian pilots have recently ar- 
rived in Sion for training by Hcnnann 
Geiger in his glacier landing technique 
(AW Apr. 4, 1960. p. 126). 

Pilatus has a staff of 400. About one- 
third of these work on production of 


the Porter scries, the rest in the com- 
pany’s fairly wide range of additional 
activities, including: 

• Production of the fuselage of the Das- 
sault Mirage fighter ordered for the 
Swiss air force and being built in Swit- 
zerland under license from the French 
manufacturer. Mirage fuselage work 
is a major part of Pilatus’ production 
program, and a large, new workshop 
and hangar facilities are presently 
under construction at Stans. These 
will ultimately accommodate all work 
connected with the Mirage program and 
relieve the congestion stemming from 



VHF Transceiver 


VHF communication transceiver. Model 
SA-360, operates 118 to 136 me., provides 
50 kc. channel spacing. Unit, priced under 
S1.000. has 15 watt output power and auto- 
malic squelch. Model SA-90 covers 118 to 
127 me. band in 100 kc. channels as lower 

plv. Manufacturer: SunAir Electronics In£ 
3101 SW Third Avc., Fort Lauderdale, Fla. 


NEW CONCEPTS IN HIGH FREQUENCY 
TRANSMISSION Pacific Scientific's 
unique and revolutionary breakthrough 
now makes it possible for better high- 
frequency performance in larger diam- 
eters of rotary electric couplings. 
Pacific's new techniques make it possible 
to get heretofore unobtainable voltage 
standing wave ratios of: 

1 : 1 or better with a wave-length-to-ring 
diameter dimensional ratio as great as 
12:1! 

An ideal answer for the coupling ol radar 
IF channels through rotary antenna struc- 
tures. For your other rotating electrical 
coupling problems involving any applica- 
tion . . . Pacific has units available— from 
one ring to hundreds-any size or shape. 
For further information, write to: 


AEROSPACE DIVISION: 

TD) .r. P.O.Box 22019, 

ILOCylC Los Angeles 22, California 
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INCREASED IMPULSE FOR 

SOliD PROPELLANTS 

OF THE FUTURE 

TRONA' AMMONIUM PERCHLORATE, 

- oxidizer, is keep- 
ing abreast of the "shape of things to come" in future generations of 
solid fuel rocket motors. Broad-scale ammonium perchlorate research 
programs at the Henderson, Nevada plant of American Potash and 
Chemical Corporation have resulted in the development of new particle 
sizes and spheroidal shapes that may be necessary for tomorrow's super- 
boosters. Objective? To provide the solid propellant industry with new 
types of ammonium perchlorate that enhance the possibility of increasing 
impulse through higher solids loading and improving propellant flow 
characteristics. American Potash, the nation's largest ammonium per- 
chlorate producer, keeps abreast of changing requirements in solids, 
not only in product quality but in production capa 
bility as well. For the industry's most advanced 
ammonium perchlorate facilities, plus research 
and technical service, contact... 







FAA Completes Transport Arresting Tests 


Federal Aviation Agency lias completed its latest series of transport arresting gear tests with 
successful arrestment of a 220.000-lb. Boeing 720 transport (above), traveling at 120 kt. 
FAA is now evaluating the results and expects its evaluation to be completed by the end 
of the year, although deadline is April. 1965. FAA's 720 was arrested 35 times in the tests 
conducted at the National Aviation Facilities Experimental Center (NAFEC). Atlantic City. 
Convair C-13I was caught 10 times. Top impact speed m the scries was 130 kt. with a 
recorded weight of 135.000 lb. Arresting equipment was manufactured bv All American 
Engineering Co.. Wilmington. Del., under $l-niillion FAA contract (AW July 9, p. 59). 

PRIVATE LINES 

New certification and operating 
standards have been proposed by the 
Federal Aviation Agency lo ■> c Itr rtl 
aircraft operators. Under the new pro- 
posed regulations, each aircraft opera- 
tor would be responsible for safety, in- 
cluding dispensing of chemicals. 

Largest single order for business air- 
planes ever processed by Cessna Aircraft 
Co.'s International Sales Dept., cover- 
ing 60 aircraft bas ing a retail value of 
over SI million, has been placed by 
Miles King, director of distributorships 
in Australia and New Zealand. 
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use of the present facilities for both 
the Porter as well as Mirage produc- 

• Production of wings for the wire- 
guided Mosquito missile which is built 
by the Swiss Contraves-Oerlikon con- 

• Overhaul of Pilatus P-3 two-seat 
trainer under order for the Swiss air 
force. 

• Maintenance of de Havilland Venom 
two-seat, all-weather fighter. The de 
Havilland fighter also is in Swiss air 

• Maintenance and repairs on Douglas 
DC-3 transports for Swissair as well as 
repairs on private aircraft for sport 



STRUCTURES AND 
DYNAMIC TEST 
ENGINEERS FOR 
ADVANCED MISSILES 
AND SPACECRAFT 


perform on a variety of high interest 
aerospace vehicle studies and who 
have a capability for proposal prepa- 


concepts, structural and component 
installation designs for proposals 
and advanced studies In missilesand 
spacecraft programs; performance 
oi weight, balance and inertia 
studies; providing written proposal 


I design is essential, with a 
_ knowledge of preliminary 
stress analysis, effects ot extreme 
environment, and applicable mate- 
rials, Applicants should be gener- 
ally familiar with various vehicle sub- 
systems, particularly in the propul- 
sion and attitude control areas. 

B.S. degree from an accredited uni- 


MR. ROBERT A. MARTIN 

Hughes Aerospace Divisio 
11940 W. Jefferson Blvd. 
Culver City 63, California 


1 HUGHES 
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MANAGEMENT 


Bendix Completing Arms Control Studies 


By Ward Wright 


Ann Arbor, Mich.— First of a series 
of contract studies laying groundwork 
for possible U. S. participation in an in- 
ternational arms control agreement is 
nearing completion at Bendix Systems 
Division here. 

The study, a SI 50,000 contract 
awarded by the U. S. Arms Control and 
Disarmament Agency (ACDA) last Feb- 
ruary (AW Feb. 12. p. 37), covers de- 
velopment of techniques to monitor 
production of strategic delivery vehicles, 
including ICBMs, IRBMs. air breathing 
missiles and manned bombers. 

Monitoring techniques would be ap- 
plied from the acquisition of raw mate- 
rials through quality testing of the 
finished product. Development of hard- 
ware for monitoring was not included 
in the study. 

In another study, Bendix and the 


University of Michigan (acting as one- 
third subcontractor) are working under 
a S95.000 Arms Control Agency con- 
tract, awarded last June, to study veri- 
fication requirements of any disarma- 
ment treaty the U.S. might enter into. 
As part of this study, an over-all listing 
of possible treaty violations both as to 
intent and letter of the law will be 
made. Both studies are due for com- 
pletion by January, 1963. 

In outlying problems connected with 
monitoring strategic aircraft and missile 
production, Phil E. Chase, Bendix arms 
control and disarmament program direc- 
tor, said three aspects of production 
must be considered: 

• Critical hardware and raw materials. 

• Unique manufacturing processes and 

• Capital equipment— Standard types of 
production and test equipment, fre- 
quently expensive, that can be con- 


verted to produce strategic hardware 
with little or no alteration. 

Early in the study, Bendix toured 
major U.S. aircraft and missile plants 
to catalog critical hardware and unique 
items common to these industries. In 
addition unique manufacturing proc- 
esses, including the need for specialized 
tools, jigs and dies, were also cataloged, 
as was capital equipment. 

By analyzing these components. Ben- 
dix will outline monitoring techniques, 
based on observable physical characteris- 
tics, to be applied to two broad areas: 
declared facilities and undeclared facili- 

Dcclarcd facilities, such as factories, 
assembly plants, raw material and power 
sources are susceptible to a number of 
types of remote, on-site, and inspection 
team monitoring that could expose 
clandestine production. 



Westland Wessex Mk.2 Shown in Maiden Flight 

First production Mk. 2 Westland Wessex helicopter is shown on its maiden flight, flown by chief test pilot W. H. Scar from Westland 
Aircraft’s Yeovil. England, production plant. The Mk. 2 Wessex is powered by two Bristol Siddeley Gnome free-turbine engines and can 
carry 16 soldiers with equipment, or 4,000 lb. hung externally. External changes from Wessex 1. adaptation of Sikorsky S-58, include 
single exhaust outlet on port side. Chin hardware is IFF aerial and its guard, plus two intakes for engine bay cooling. Ridging on belly 
is glass fiber casing to protect fuel tubing which has been mounted externally ior ease of maintenance. Strong points for external loads 
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be devised to detect any change in con- 
taminants normally found in the atmos- 
phere of a given area, thereby giving 
warning of a start-up or change in prod- 
uction in the vicinity. Similarly, sensors 
monitoring stream pollution could de- 
tect changes in contaminants, indicating 
different manufacturing processes such 
as heat-treating were taking place. In 
both cases an inspection team, under 
the treaty, would make a follow-up in- 

Other remote sensors might include 
unmanned TV cameras scanning the sky 
for tell-tale smoke streamers left by 
rocket test firings, or vapor trails left 
by strategic bombers. 

On-Site Monitoring 

In on-site monitoring, TV cameras 
could be used to keep watch in fac- 
tories or be aimed at one or more speci- 
fic critical operations such as welding 
or metal forming, to determine whether 
any deviation from normal production 
were taking place. Acoustical monitors 
might be placed to detect any sounds 
of missile or aircraft testing taking place 
at the manufacturing site. 

Electrical monitors could be placed 
at power generating plants and in fac- 
tories to record changes or unusual de- 
mands. Personnel counters could also 
be employed to detect shifts or fluctua- 
tions in the labor force. 

Under the treaty, inspection teams 
would have to be allowed to come and 
go, Chase said, "and here we're con- 
cerned with the expertise of the in- 

Accountants would check factory 
records concerning shipments or raw 
materials, fabricated parts, and changes 
in personnel. Engineers would check 
designs looking for modifications or pos- 
sibility of modifications that could signal 
an intention to violate the treaty. 


In monitoring undeclared facilities 
such as highways, rails, canals and air 
routes, the problems become more dif- 
ficult. Chase said. 

For monitoring transportation, rail 
and highway counting and weighing de- 
vices would have to be installed. In 
addition, overflights with reconnaissance 
aircraft and inspection of transportation 
records such as bills of lading, and cargo 
manifests would have to be carried out 
to detect any irregularities in the flow 
of traffic. 

One of the principal problems here 
is the "asymmetrical" traffic pattern be- 
tween the U. S. and the Soviet Union, 
Chase said. In the USSR the accent is 
on rail transportation whereas in the 
U. S. it is highway transportation. 

A comparison of available transporta- 
tion routes leading into Los Angeles and 
Moscow illustrates this point. If a ring 
1 00 mi. in diameter were drawn around 
Moscow approximately 22 major roads, 
1 2 railroads and four barge canals would 
be leading into the city. 

A 40 mi. ring around Los Angeles 
would be broken by about 21 major 
roads, five railroads, and no canals, al- 
though there is a seaport nearby. 
Transportation Monitors 

Detroit on the other hand has about 
68 major roads intersecting an imagi- 
nary: ring 30 mi. in diameter around the 
city. As a rule of thumb. Chase said, a 
comparable U. S. city will hare on the 
order of 10-to-l more usable secondary 
roads leading into a city than Moscow, 
making the number and placement of 
transportation monitors a major prob- 

Air transportation is the one sym- 
metrical aspect of the transportation 
picture, Chase said. Mere both the U. S. 
and the USSR operate under the same 
ground rules. In both countries ship- 




AERODYN AM ICISTS 
FOR ANALYTICAL 
WORK IN CONFIG- 
URATION DESIGN 

Important aerospace opportunities 
are ottered to Aerodynamiclsts with 
M.S. degrees and 3 to 10 years’ ex- 
perience which can be related to 
several new and continuing studies 
and programs at Hughes. Such pro- 
grams include: BAMBI. SYNCOM, 


design studies: establish aerody- 
namic configurations, propulsion re- 
quirements and stability control 
characteristics; perform trajectory 
optimization. 

Analytical work is required in sub- 
sonic, transonic, supersonic and 
hypersonic aerodynamics with par- 
ticular emphasis on configuration 
design. 

Areas of interest include: Wing- 
body interference effects, jet-bound- 
ary layer-shock interaction effects 
for calculations of stability and con- 
trol effects and missile configurati 
optimization particularly in the hi 


MR. ROBERT A. MARTIN 
Head of Employment 
Hughes ' 


iHUGHES; 
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As recipient of the award for the TFX, General Dynamics/Fort Worth 
continues to pioneer technological development in the Southwest. The 
TFX is a bi-service (Air Force and Navy) aircraft with many unique 
engineering characteristics. Its development will afford excellent 
engineering opportunities to qualified engineers and scientists. A num- 
ber of challenging positions in virtually all disciplines are now open. 
To be considered for one of these positions, send a resume of your 
training and experience to General Dynamics/Fort Worth, P. 0. Box 748, 
Fort Worth, Texas. An equal opportunity employer. 
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GENERAL DYNAMICS FORT WORTH 



Zeus Firing 

Army Nike Zeus blasts away an environ- 



shields the missile, while in its launch cell, 
from adverse weather. 


mints have to be brought to an airport 
where they could be monitored by in- 
spection personnel or TV cameras. 

"There's no single panacea for in- 
spection ... no one technique of dis- 
armament control. Chase said. "The 
techniques will have to vary to suit the 
conditions.” 

Bendix will furnish the arms control 
agency with a handbook list of possible 
sensors and a gross listing of about 2,000 
items and processes used in missile and 
aircraft production. From these about 
25-50 items will be identified as critical 
items or processes. 

Under the 505,000 contract to de- 
velop verification requirements, Bendix 
is conducting an extensive mathematical 
study to develop parameters that will 
leave the U.S. with adequate security 
during any step-by-step disarmament. 

As part of this study, the University 
of Michigan is listing all possible ways 


and means of evading both the spirit 
and the letter of a treaty. Bcndix’s 
problem will be to use these possibili- 
ties and try to define mathematically 
what constitutes a treaty violation. 

Another problem is estimation of the 
level of clandestine production taking 
place and how good the inspection sys- 
tem has to be to give us an adequate 
picture of it. If wc overestimate, the 
armament race will start again, if we 
underestimate it could provoke an at- 
tack. 

Bendix is working to establish param- 
eters, which take into consideration the 
probably false alarm rate of violations, 
the capability of the enemy to violate, 
and a curve of how much destruction 
we could stand and stdl retaliate, to de- 
fine a narrow zone of tolerance for viola- 
tions. Ideally, any inspection system de- 
veloped should be good enough to serve 
as a deterrent, guard national security 
and assure against violation. Chase said. 

The Bendix studies are part of a lar- 
ger pattern of ACDA disarmament con- 
tract and study grants which will 
eventually explore every angle of dis- 
armament. Since 1961. ACDA's first 
year, expenditure for disarmament study 
has risen from 5230,000, to S600,000 
for Fiscal 1962 and 54 million for 1963. 

Whereas in Fiscal 1962, contracts or 
grants went to about nine organiza- 
tions, so far in Fiscal 1963. about 12 
contracts have been let in about five 
disarmament study areas. Study areas 
include maintaining a defense balance 
during disarmament, political aspects of 
disarmament on the interests of the 
U. S. in relation to other countries and 
our alliances, general aspects of verifi- 
cation, how international organizations 
would handle disarmament and the eco- 
nomic impact of arms control including 
industrial readjustment. 



727 Machmeter 

Boeing 727 thrcc-jct transport will be fitted 
with the KMA-1001 Maclimctct designed 

I'fngktiid. Unit, provided with integral light- 
ing. maintains accurucv to 50,000 ft., and 
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. . . challenge . . . 

The CHRYSLER Corporation SPACE Division 
was born of experience over a decade in the 
research, design, development, fabrication, as- 
sembly. test, and launch support of large liquid- 
propelled missile systems and space boosters. 

The CHRYSLER Corporation SPACE Division, 
as a prime contractor in the SATURN S-l, C-1 
Space Program, has responsibilities which include 
a broad spectrum of engineering technology. To 
these have been added tasks in ADVANCE EN- 
GINEERING and PRODUCT IMPROVEMENT. 

The scope of this undertaking offers excep- 
tional opportunities for ENGINEERS and SCIEN- 
TISTS who enjoy fulfilling intensive assignments 
where individual creativity is encouraged. 


with a future . . . 

Consider these added values of a career with 
CHRYSLER Corporation SPACE Division: 

• Association with top technical minds. 

• Excellent career advancement potential. 

• University facilities for advanced study. 

• Pleasant living in 3 choice Southern locations. 

If you have engineering experience in re- 
search, preliminary design, test or development 
in the areas of AERO and ASTRONAUTICS. 
ELECTRONICS. SYSTEMS. LIQUID PROPULSION. 
STRUCTURES, or ANALOG and DIGITAL 
COMPUTATION, send your resume in confi- 
dence to Personnel Department, P.O. Box 26018, 
New Orleans 26. La. 


CHRYSLER 


CORPORATION SPACE DIVISION 

HUNTSVILLE, ALA. NEW ORLEANS, LA. 


An Equal Opportunity Employer 
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Two major task areas are of 


ADVANCE 

ENGINEERING 



CHRYSLER CORPORATION 
SPACE DIVISION 

An Equal Opportunity Employer 


USAF and DOD Weapons Concepts 
Outlined at Ordnance Meeting 


By Donald E. Fink 

New York— Air Force research pro- 
grams, ranging from space flight to the 
development of improved weapons 
based on conventional explosives, were 
outlined here at the recent American 
Ordnance Association meeting. 

Preview was presented by Maj. Gen. 
Marvin C. Dernier, commander of Air 
Force Systems Command's recently 
created Research and Technology Divi- 

Film clips of tests with the new 
weapons showed: 

• Delayed detonation tests with large 
tanks of propane gas which had been 
dropped from aircraft. Tire tanks rup- 
tured upon hitting the ground and 
spread their contents over several thou- 
sand square feet. A delayed fuse then 
ignited the whole area.’ Tests were 
aimed at proving the feasibility of pro- 
ducing bulk explosives with cheap, rcad- 
ilv available materials. 

• Warheads which rise shaped charges 
to focus energy and disintegrate targets. 
Power of conventional explosives is 
greatly magnified, since the force can be 
directed, Film clips of tests on an F-80 
target showed the aircraft disintegrated 
by a charge that normally would only 
inflict severe structural damage. 

In the area of manned orbital flight 
and controlled rc-cntrv, Dernier said, 
work on the ASSET’ thermodynamic 
and structural test vehicle has progressed 
through the mockup stage. ASSET is 
aimed at obtaining data in the lifting 
ic-cntry regime to furnish aerodynamic, 
thermal and structural data for the 
X-20.A Dyna-Soar program. 

Six small unmanned vehicles, which 
have nose and fuselage configurations 
resembling the X-20A, will be boosted 
to glide trajectories at speeds up to 13,- 
300 mph, at altitudes of 225,000 ft. 
They will glide for about 15 min. be- 
fore’ they arc recovered. 

Present design has a bulky reaction 
control system, but this can be replaced 
with control fins to make room for more 
experiments in future flights. ASSET 
program should result in compilation of 
data on lifting re-entry about one year 
before the first Dvna-Soar flights, Dern- 
ier said. 

Part of the manned orbital flight pro- 
gram is the development of a spinning 
heat shield for windows of re-entering 
spacecraft. Called the "Bateye,” it con- 
sists of a disk with uniform slots cut in 
it. Rotated at high speeds, the openings 
merge and the disk appears to be trans- 
parent. 

Disk is mounted in front of the win- 
dow and a cooling gas is injected be- 


tween it and the glass. During tests, the 
shield reached a temperature of 2.200F. 
while the window reached only 350F. 
This derice would replace the solid, jet- 
tisonable window covers proposed for 
the X-20A. 

In the realm of propulsion several 
programs, ranging from nuclear ramjet 
engines to self-maneuvering back-packs 
are under development. Dernier said. 

Nuclear ramjet program has led to de- 
velopment and successful ground testing 
of Atomic Energy Commission's Tory 
2A reactor at AEC’s Nevada Test Site. 

Air was forced through the reactor at 
speeds simulating Mach 3 at sea level. 
Fuel element temperature during the 
tests was above 2.000F and the power 
level exceeded 1 50 million watts. 

Tory' 2A required approximately 600 
lb. of air per second, while the J57 
turbojet, with maximum power output 
of about 1 3,000 lb. of thrust, requires 
less than 300 lb. of air per second. 

Development of a Tory 2C reactor, 
a larger, air-cooled flight version, is en- 
tering its final phases and will conclude 
the nuclear ramjet feasibility program. 

Development of three types of exotic 
gyros is another area in which Dernier 
said progress is being made. These are 
aimed at solving problems in inertial 
guidance caused by lack of stability in 

Dime gyros ate: 

• Nuclear gyro, which is a complete de- 
parture from conventional spinning 
mass approaches. It offers the possibil- 
ity of precise reference orientation with 
no moving parts based on the nuclear 
magnetic resonance properties. 

• Electrostatic gyro, which exploits the 
suspension sources between charged sur- 
faces to support a spinning spherical ro- 

accelerated to speeds approaching 30,- 
000 rpm. by induction and is then al- 
lowed to coast down in the vacuum. 
Rundown time is estimated at 1 50 to 
500 days. 

• Atomic clock system for satellite navi- 
gation which uses clocks accurate to one 
part in 10 to the twelfth power. Called 
Gusto (guidance using stable tuning 
oscillations), the system will use one 
clock in the satellite and the other on 
the ground. Guidance information will 
be obtained either by comparing the 
clocks or measuring the Doppler fre- 
quency change that takes place in trans- 
mitting a signal from the ground to the 
satellite. 

Defense Dept, speaker, Dr. John L. 
.McLucas, deputy director of Defense 
Research and Engineering, took note of 
criticism of DDR&E that decisions are 
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Said Pierre de Fermat: 

" The optical length of an actual ray between any two points is shorter than the optical length of any other curve 
which joins these points and which lies in a certain regular neighborhood of it." 

The continuing requirements of space exploration projects for larger and more accurate antennas have resulted in the 
construction of a number of enormous parabolic reflector antennas. Each costs many millions of dollars. This tremendous 
expense is due to the difficulty of maintaining reflector accuracy as the huge structures are moved and tilted, and as wind 
forces and temperature changes distort the surface. 

Lockheed Missiles 4 Space Company's Electromagnetic organization is developing a far more economical and practical 
solution to the problem. A 120' reflector antenna working model now is being erected. Its shape is spherical instead of para- 
bolic, and it is firmly mounted on the ground. Only the feed is moved to change the beam angle. This type of antenna design now 
is feasible, thanks to successful Lockheed research in spherical aberration correction. The concept should find applications 
in radar systems, satellite communication systems, and systems for data reception from deep space exploration probes. 

Many comparable scientific break-throughs are being evolved at Lockheed because scientists and engineers find here the 
creative freedom needed to pursue and perfect original ideas. Lockheed Missiles 4 Space Company is located on the beautiful 
San Francisco Peninsula in Sunnyvale and Palo Alto. If you are interested in correlating your specialty to one of Lockheed's 
many challenging assignments, please write: Research 4 Development Staff, Dept. M-30A, 599 North Mathilda Avenue, 
Sunnyvale, California. Lockheed is an equal opportunity employer. 


LOCKHEED MISSILES & SPACE COMPANY 

A GROUP DIVISION OR LOCKHEED AIRCRAFT CORPORATION 
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dragged out over too long a period. 

In rebuttal, he said the total military 
budget for research, development, test 
and engineering continues to climb. As- 
suming buying is as efficient as before, 
this would indicate that DDR&E is not 
holding back the wheels of progress by 
taking too much time for decision. 

Another criticism, Dr. McLucas said, 
is that DDR&E is taking away preroga- 
tives of R&D groups in the services. 
This is not the intention of the Office 
of the Secretary of Defense, he said, and 
added that most military development 
programs pass through DDR&E with 
only slight modification or redirection. 
A small percentage are drastically af- 
fected, and a few programs har e been 
canceled or instigated at DDR&E re- 
quest, he asserted. 

Specifically, Dr. McLucas cited the 
recently awarded TEX bi-service fighter 
program (AW Dec. 3, p. 26), as a source 
of some criticism because of delays. 

McLucas said the TEX is an exam- 
ple of a development program which is 
tailored to meet the needs of more than 
one service. The work now initiated has 
been under study for more than a year 
to work out requirements of both Air 
Eorce and Nary. 

Actual development of the airplane in 
the various configurations needed for 
defense, attack and reconnaissance will 
cost more than SI billion. Savings es- 
timated by the contractor on the com- 
bined service development, as opposed 
to two unrelated programs, is several 
hundred million dollars. 

Over the full term of the program, 
the savings may amount to S600 mil- 
lion, according to McLucas. 

McLucas said the dual-service ap- 
proach has been criticized by many who 
feel the delay in the program will' offset 
the gains achieved. 

In answer to this, he said that under 
the TEX program as it now stands, 
services will have to go on buying exist- 
ing designs for only six months longer 
than they otherwise would have. 

A large portion of the year delay prob- 
ably would have been taken up by the 
contractor in firming up his design anv- 
way, McLucas said. 

Future tactical weapons require- 
ments, the area of Dr. McLucas's re- 
sponsibility, were listed as including: 

• Navigation system to provide for aerial 
delivery of conventional ordnance for an 
accuracy of 25-50 ft. out of distances of 
100 mi. or more beyond friendly terri- 
tory and from altitudes down to 100 ft. 

• Small-size countermeasures equip- 
ment for tactical aircraft penetrating 

• Improvements in accuracy of delivery 
of ordnance bv aircraft in troop support 
by an order of magnitude, and in capa- 
bility of aircraft of any service to sup- 
port ground troops. 



ESCAPE & RECOVERY 
SYSTEM ENGINEERS 

The Columbus Division of North American Aviation is 
actively at work in the field of Escape and Recovery 
Systems. 

Projects include escape and recovery systems for air- 
craft, orbital and superorbital vehicles, recovery of mis- 
siles, aerial delivery systems and many others. Join an 
established company and one of the leaders in this field. 
SENIOR ENGINEER RESEARCH-Research includes 
investigation of supersonic and hypersonic aerody- 
namic deceleration and stabilization devices includ- 
ing parachutes, parawings and many.others. BS in 
AE, Math or Physics with five years applicable 
experience. 

RESEARCH ENGINEER-To conduct research inves- 
tigations in advanced methods of impact attenuation 
and related programs. BS in ME. Math or Physics. 
RESEARCH ENGINEER-To conduct research and 
analysis programs pertaining to aerodynamic and 
dynamic characteristics of subsonic, supersonic 
and hypersonic bodies. BS in AE, Math or Physics. 
DESIGN ENGINEER-Responsible for design, main- 
tenance and testing of related components and 
systems. BS in ME or 5 years equivalent experience. 
Please send resume to: North American Aviation, Pro- 
fessional & Technical Employment, Box AW-563, 4300 
East Fifth Avenue, Columbus 16, Ohio, Attn: H. Keever, 
Manager. 


COLUMBUS DIVISION ^ 
NORTH AMERICAN AVIATION 
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ELECTROMAGNETIC WINDOWS 

. . . one of more than 500 R&D programs under way at Douglas 


Douglas is engaged in an intensive program to 
further development of radomes and antennas 
that will operate with precision in high per- 
formance missile and re-entry vehicle 
applications. 

The following are a few of the areas under 
investigation: methods of radome construction 
to extend the usefulness of presently known 
materials to temperatures beyond present state 
of the art limits; new materials that will pro- 
vide "see through” capabilities at temperatures 
0°F;r 


Of career interest to engineers and scientists 

Douglas is seeking electronics specialists and 
others with disciplines related to aerospace at 
all degree and experience levels. Applicants can 
be assured of stimulating work assignments and 
wide professional growth opportunities as they 
participate in vital defense, space, research and 
commercial programs. Some of these under- 
takings extend 10 years into the future. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of 
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Anti-Submarine Warfare 

Senior and intermediate-level engineers will find 

rewarding careers in responsible positions at 

Raytheon's ASW Center in the following areas: 

UNDERWATER ACOUSTICS SYSTEMS 

Will develop advanced underwater acous- 
tic systems concepts of detection, classi- 
fication, communications and tracking. 
Applicants must be specialists in com- 
munications theory or systems engi- 
neers with extensive experience in either 
sonar, radar, communications, or fire 
control theory. 

WEAPONS SYSTEMS 

Will engage in the analysis of weapons 
systems. Applicants must be specialists 
in operations research or have extensive 
experience as weapons systems engi- 
neers. 

APPLIED RESEARCH 

Must have extensive experience in any 
of these fields: propagation, matched 
filter theory, pattern recognition, statis- 
tical communication theory, underwater 
communications, statistical decision 
theory. 

Please send resume to: 

D. T. Anderson 
Raytheon Company 
Submarine Signal Operation 
Portsmouth, Rhode Island 
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“IN-SERVICE” ENGINEERS 
ROME AIR MATERIEL AREA 

(AFLC) 


Rome Air Materiel Area has been assigned the mission of providing Ground Com- 
munications-Electronic logistic support to the Air Force. A very vital facet for 
fulfilling this responsibility involves those engineering functions necessary to insure 
the performance integrity of the C-E equipments and systems once they become 
operational. 


TYPICAL RESPONSIBILITIES OF ROAMAs "IN-SERVICE 
ENGINEERS" ARE: 

Modification or rehabilitation of operational 
Ground C&E equipments by correction of de- 
sign deficiencies. 

Development of engineering specifications for 
support of procurement. 

Providing engineering design criteria to in- 
sure maintainability, serviceability and reli- 
ability of operational C&E equipment. 
Performing engineering liaison with AF Con- 
tractors. 

CURRENT AND FUTURE ASSIGNMENTS CREATE 
AN EVER INCREASING DEMAND FOR: 

Electronic Engineers (all disciplines) 
Electrical Engineers 


Mechanical Engineers 
General Engineers 

TO MONITOR AND PERFORM WORK ON VITAL 
PROJECTS IN THE FOLLOWING AREAS: 

Search and Detection Radar 
Missile Guidance and Tracking 
Digital and Analog Computers 
Beacon and Identification Equipments 
ICBM Communications Sub-Systems 
Communications Ancillary Equipments 
Electronics Systems (Warning, Intelligence, 
Command, Support etc) 


We have an immediate and urgent need for Graduate engineers to insure the 
operational readiness of Ground CE systems and equipments. Current demands at 
Rome Air Materiel Area for in-service engineering support are heavy. Increased 
mission responsibilities will entail even heavier demands in the future. 

ROAMAs Directorate of Material Management provides an immediate career 
opportunity for graduate Electronic, Electrical, General and Mechanical Engineers. 
Ground Communications and operational Electronics Systems and Equipments are 
subject to continuous change consistent with advances in the state of the art. 

For more information about 
Air Force civilian career op- 
portunities in "In-Service” 

Engineering submit your re- 
sume’ to : 


Mr. William Pagano 

Professional & Scientific Recruiter 

ROAMA 

Griffiss Air Force Base, 

Rome, New York 



Keep abreast of the continuous scientific advancements as a contributor to the 
engineering accomplishments of the Air Force in the highly specialized fields of 
communications electronics. 
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Career challenge for 


SCIENTISTS AND 


ENGINEERS 

SIKORSKY AIRCRAFT... 

The Satu rn S- 1 VB stage is a key element 
in the U.S. Manned Lunar Program. An 
S-IVB vehicle will be used to thrust the 
manned Apollo spacecraft into earth 

. . . can accelerate their personal progress 

escape-trajectory to the vicin- * 
ity of the moon. Apollo's first ft 

with the VTOL systems of tomorrow 

We ore looking for men who welcome the demanding challenge of per- 

orbital and re-entry tests will ft 
utilize the S-IVB vehicle prior A \ 
to the final development A 

world's most versatile vehicles — Sikorsky VTOL aircraft. 

Long o world leader in helicopters, we are expanding strongly into ever- 

this opportunity to grow with us — to help build towards the fascinating future 

ot the Saturn C-5 Launch A ■), 
Vehicle. 

PROPULSION 

many jobs being performed by Sikorsky VTOL systems today. Typical of 
submarine systems • equipment and personnel transport • rescue missions • 

S-IVB depends on the use of 
high performance cryogenic ■ 

propellants in a main propul- 
sion system capable of engine 1 

start at a stage separation ■ 1 

Here are some of our current opportunities: 

STRUCTURAL DESIGN WEIGHT CONTROL AND PREDICTION 

escape. Attitude control during earth 
orbit and escape requires a positive 
expulsion storable propellant system 
for intermittent operation under zero 

STRESS ANALYSIS AIRFRAME DESIGN 

Live a full life in Connecticut 

S-IVB demand advanced design con- 
cepts in automatic checkout, modular 
pneumatic and propellant compo- 
nents, positive expulsion devices, and 

! ond o hall's drive by parkway, the center of New York City. It's o lovely area. 

Academic advancement 

zero systems. 

Douglas is seeking propulsion spe- 
cialists who can meet the Saturn S-IVB 
challenge in initial design, hardware 
design, and development tests. Send 

■ Yale University, Rensselaer Polytechnic Institute (Hartford Graduate Center) ond 

■1 L 

your resume to Mr. W. C. Ames, Saturn 
S-IVB Recruitment Director, Douglas 
Missile and- Space Systems Division, 
Dept.M-2, 3000 Ocean Park Boulevard, 
Santa Monica, California. 



Sikorsky Aircraft — — -it™. 

MISSILE S SPACE 

STRATFORD, CONNECTICUT An Equol Opportunity Employer *■ 

SYSTEMS DIVISION 


AVIATION WEEK and SPACE TECHNOLOGY, De 


17 , 






CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 








LETTERS 


MHD General 



'itJ^Thb 'test 'facility nrc'rigfiMooJ^for ^die'right 'job? 0 "^ "°" ' 

.siSs-S 

SS§e5= 


Outlawing Pickets? 

Re; work stoppages at missile plants and 

lasssBss 





rs= 


*1 IlSf::;::::; 

immm 

St. Louis. Mo. 

DisenchantedEngineer 




. VELOCITY METERS CONTROL MARI 



Meter (with its Bell Model I 
ted acceleration to provide cri 
Agena rocket engine cutolTs in the 
:. A second type of Bell-built dij 
Venus-bound probe functioned in 



eters used in the Mariner are considered 
because of their accuracy and versatility, 
n be inserted in the digital integrator by 


telemetry if a reprogramming in orbit is desired. The accumu- 
lated velocity can be telemetered from the vehicle upon com- 
mand. More than one cutoff velocity can be loaded prior to 
launch and each utilized during different engine burns. These 
and other features can be provided utilizing proven circuitry 
and techniques. 


Advanced digital velocity mel 
tory proven. Velocity meters 
than 5 pounds including the di: 
These units will withstand e\ 
mental conditions. Inquiries a 


are currently being labora- 
be furnished weighing less 





BELL AEROSYSTEMS COMPANY • Buffalo 5, N.Y. 
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Primary control responsibilities during Gemini 
rendezvous and docking operations will be assigned 
to the Astronauts. Man, with his ability to see, analyze, 
reason and judge, will be fully utilized for this im- 
portant phase of America’s first spacecraft rendezvous 
operation. 

Gemini is a two man, extended mission, orbital 
rendezvous and docking spacecraft now being de- 
signed and built for the National Aeronautics and 
Space Administration by McDonnell. 

Rendezvous in space can have several applications 
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in speeding America’s space exploration efforts. Ren- 
dezvous will permit launching of multiple payloads 
with two or more smaller boosters rather than one 
large vehicle. With such techniques it will be possible 
to assemble large space stations, ferry space crews and 
supplies, refuel and/or assemble chemical upper stages 
for deep space missions, and refuel re-usable nuclear 
upper stages for deeper space explorations. 

Space Rendezvous, the key to a quickened pace 
in manned space exploration, is another facet of 
manned space flight being pioneered by McDonnell. 
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